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INTRODUCTION 
In most applied maize (Zea mays L.) breeding programs, development 
of inbred lines to be used in hybrid combinations consume a majority of 
the breeder's time and effort. Efficient use of resources for 
extraction and development of inbred lines is, therefore, a critical 
aspect of the breeding program. 
The source populations available to the breeder for the extraction 
of lines range from very narrow based genetic populations to very broad 
based synthetics and composites. Crosses of "good by good" elite lines, 
to form segregating F2 populations, are used extensively because of 
the greater probability of obtaining useful inbred lines. The goal is 
to obtain transgressive segregates, superior to either parent, from 
these narrow-based populations. 
The inbreeding system used almost exclusively in maize consists of 
selfing, followed by growing the progeny on an ear-to-row basis. This 
type of pedigree system allows for selection among as well as within 
families at all levels of inbreeding. In order for selection to be 
effective among and/or within families, significant genetic variation 
must be present. Expected genetic variances among and within inbred 
families have been derived and show selection among families should be 
more effective than within families at all levels of inbreeding. 
Selection within inbred families will cause the development of "sister 
lines" which may be genetically similiar and an unwise expenditure of 
resources. 
Early generation testing is an important aspect of applied breeding 
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programs. Estimates of general combining ability are obtained and 
genotypes that are inferior can be eliminated during early stages of the 
inbreeding process. Effective discrimination among testcrossed 
progenies depends upon the magnitude of genetic variances among and 
within testcrossed families. This is dependent upon the level of 
inbreeding and the type of tester that is chosen. 
Objectives of this study were to: (1) estimate and compare genetic 
components of variance among and within families developed from 
unrelated line and related line F2 populations, (2) estimate and 
compare genetic components of variance among and within the testcrosses 
of the families, and (3) compare the estimates obtained for the 
lines per se with those of the testcrossed progenies. 
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LITERATURE REVIEW 
Inbreeding and Pedigree Selection 
Selection methods for maize (Zea mays L.) improvement have changed 
significantly over the last century. Prior to the late 1800s, most 
improvement was due to mass selection practiced on open-pollinated 
populations (Sprague and Eberhart, 1977). Mass or visual selection was 
successful for improving traits of higher heritabilities such as 
maturity, lodging, and plant height. For quantitative traits, such as 
yield with lower heritabilities, mass selection was ineffective. With 
intensive research on new and improved selection methods, inbreeding, 
and heterosis, significant advances have been made in the improvement of 
yield and other quantitative traits in maize. 
Early research by Seal in 1880 demonstrated that variety crosses of 
maize, from seed produced by controlled pollination of parental 
varieties, had the potential for greater yields (Hallauer and Miranda, 
1981). Research by G. H. Shull on inbreeding and crossbreeding in maize 
is, however, the basis for methods commonly used in todays development 
of inbreds and commercial hybrids. In a report on inbreeding, Shull 
(1908) concluded (1) that in an ordinary field of corn, the individuals 
are a series of very complex hybrids, and (2) the deterioration which 
takes place as a result of self-fertilization is due to the gradual 
reduction of the strain to a homozygous condition. Further observations 
by Shull (1909) on the pure-line method of breeding were classified into 
two categories; "(1) finding the best pure-line, and (2) the practical 
use of the pure-lines in the production of seed corn." Although there 
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have been many modifications to how inbred lines are developed and 
tested in hybrid combinations, Shull's basic ideas remain essentially 
intact. 
To produce hybrids for commercial sale, genetically stable and 
reproducible inbred lines are required. The development of these pure, 
homozygous lines requires some type of inbreeding system. The most 
commonly used system in maize is one of self-fertilization because of 
its rapid approach to homozygosity. Essentially homozygous lines may be 
produced after six to seven generations of selfing. Systems of 
inbreeding such as full-sib mating, half-sib mating, and backcrossing 
may be used but more generations of propagation are needed to achieve 
similar levels of homozygosity. 
The effect of inbreeding, whether by selfing, sibbing, or 
backcrossing, is to increase frequencies of homozygous genotypes while 
decreasing heterozygous genotypes (Falconer, 1981). Inbreeding will 
tend to reduce mean phenotypic value and overall fitness of the line due 
to the phenomenom known as inbreeding depression. During the inbreeding 
process, deleterious recessive alleles previously masked by the 
heterozygote will be uncovered. In a situation where the recessive 
alleles are less favorable than dominant alleles, a reduction in fitness 
will result. 
Studies by Jones (1918) and East and Jones (1918) reported the 
results of inbreeding in maize populations. They found inbreeding 
produced lines progressively lower in yield; smaller, slower growing, 
less vigorous plants ; and higher susceptibility to insects and 
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diseases. These observations were attributed to increased homozygosity 
with successive generations of inbreeding. 
Hallauer and Sears (1973) reported homozygous lines derived from 
BSSS had an average decrease in yield of 4.5 Mg ha"^, a decrease in 
plant height of 48 cm, and silking delayed by 4.6 days. A linear 
regression model accounted for almost 100% of the variation, among 
generations with increased homozygosity. They concluded that for 
additive loci, the change in generation means should be linearly related 
to percent homozygosity. Hallauer and Miranda (1981) reported an 
average estimate of inbreeding depression in maize to be 0.05 Mg ha"^ 
per 1% increase in homozygosity. 
A survey of maize breeders by Bauman (1981) showed 90% of the 
respondents used an inbreeding system consisting of selfing followed by 
growing the progeny on an ear-to-row basis. This type of inbreeding 
system is commonly referred to as pedigree selection. Pedigree 
selection was discovered by Hjalmar Nilsson in 1891 at the Swedish Seed 
Association in Svalof, Sweden (Newman, 1912). Working primarily with 
wheat (Triticum aestivum L.), Nilsson had been using the bulk method of 
breeding. In a few instances the progenies of individual plants were 
grown in separate rows instead of being bulked. Observation of progeny 
* 
rows grown from single plants showed them to be more uniform for 
agronomic characteristics. Nilsson concluded that individual plant 
selection followed by growing progenies in separate rows was the best 
way to obtain uniform genotypes. 
The pedigree system is initiated in maize by making individual 
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plant selections of selfed progenies in a segregating F2 population. 
Selected ears are harvested, shelled individually, and planted on 
an ear-to-row basis the next growing season. Selfs are made within rows 
to produce S2 progenies. At harvest the best families are selected 
and individual plant selections from within the rows of the best 
families are made (Allard, 1960). This process is continued until the 
desired level of homozygosity has been attained, usually the Sg or 
Sy generation. The assigned pedigree identifies the source 
population, numerical sequence, and generation of development throughout 
the inbreeding process of the selected progenies. 
Some advantages of pedigree selection include (Fehr, 1987): (1) 
effective selection permits inferior genotypes to be discarded before 
evaluation in expensive replicated tests is conducted, (2) selection in 
each generation is done in a different environment so that genetic 
variability for traits of interest can be expressed and effective 
selection practiced, and (3) genetic relationships are known and can be 
used to maximize variability among lines retained during selection. 
Disadvantages include: (1) considerable time is spent on keeping 
detailed records of pedigrees, (2) trained personnel are needed to make 
the necessary selections, and (3) more land and labor are required than 
are for other methods of inbreeding. 
Variances Among and Within Selfed Progenies 
Use of the pedigree system of inbreeding allows selection among as 
well as within families at all levels of inbreeding. In order for 
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selection to be successful on either one or both levels, significant 
genetic variation must be present. The maize breeder must, therefore, 
be aware of what expected genetic variances are at all levels of 
inbreeding for among versus within family selection. 
Mather and Jinks (1971) derived the variances for inbred families 
at different levels of inbreeding assuming equal gene frequencies of p = 
q = 0.5. Two sources of genetic variation exist for each selfing 
generation: these include (1) variation among progeny means and (2) mean 
variation of progenies (within). Each of these two sources of genetic 
O 
variation may be partitioned further into additive (<7^) and dominance 
O 
(og) variance. Table 1 presents the expected genetic variances among and 
within inbred lines under continuous selfing. Examination of Table 1 
reveals two important features; (1) the genetic variance among inbred 
families increases and within families decreases with increased 
inbreeding, and (2) the total genetic variance doubles from F = 0 to F = 
1, and all the genetic variance at F - 1 is additive (Hallauer and 
Miranda, 1981). 
The question of how heavily the breeder should emphasize selection 
among and within lines during inbred development can be answered in part 
by the variances presented in Table 1. When F - 0.5 at the 
generation, the additive variance among families is twice as great as 
within families. Advancing to the S2 generation, F = 0.75, the 
additive variance among families is six times greater than within 
families. As inbreeding continues, the differences in variances are 
greater among families than within families. 
8 
p p 
Table 1. Additive genetic and dominance (ctq) variances among 
and within lines for different generations under continuous 
selfing^ 
Among lines Within lines 
Generation 
1/2 1 1/4 1/2- 1/2 
SG 3/4 3/2 3/16 1/4 1/4 
S3 7/8 7/4 7/64 1/8 1/8 
Seo 
^Assume p - q - 0.5. 
- coefficient of inbreeding. 
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The logical choice for the breeder, based on expected variances, 
would be to emphasize selection among families versus within families at 
all stages of inbreeding. Russell (1985) stated, "Proliferation of 
sister lines from individual or S2 lines is not an efficient use 
of resources and should be avoided in any breeding program". The 
objective of the breeder should be to minimize the relationship among 
lines developed from a source population and emphasize families selected 
from different F2 = Sq plants (Briggs and Knowles, 1967). 
Very few empirical studies have been conducted to ascertain the 
magnitudes of genetic variances among and within inbred families. 
Hayman (1960) estimated variances among and within families for plant 
height in tobacco, Nicotiania rustica. The F2 segregating generation 
was derived from a cross of two inbred lines so that gene frequencies at 
segregating loci were assumed to be equal, p = q = 0.5. The F2 was 
selfed and 20 F2 ~ families were obtained. Five plants from each 
of the 20 families were selfed to obtain 100 S2 families. The 
F2 was derived from homozygous lines so it was possible to repeat the 
original cross each year in order to grow all the generations 
simultaneously in the final year. The families were obtained by 
selfing F2 plants other than those which were measured for the purpose 
of finding variances of the F2. Likewise, the S^'s were obtained by 
selfing plants other than those from whose measurements the 
variances were obtained. This ensured that variances from different 
generations were uncorrelated. 
Hayman (1960) used a least squares analysis to compensate for 
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unequal degrees of freedom. Results, for the trait of plant height 
measured in inches, showed the genetic variance among families was 1.6 
times greater in magnitude than within families at the level of 
inbreeding. Estimates of additive genetic variation, dominance genetic 
variation, and heritability were 101.6, -7.8, and 60% respectively. 
Results suggested that selection among families would be more effective 
than within families and genes with additive effects were more important 
for plant height in tobacco. 
In a more recent study, Wessel-Beaver et al. (1985) estimated the 
variances among and within families derived from a modified 
opaque-2 maize population for endosperm modification, protein quality, 
and kernel traits. Evaluated material was obtained by selfing within 60 
families to obtain S2 progenies. Four S2's from each 
family were selected for a total of 240 S2 families and evaluated in 
1980. Total genetic variance was partitioned into the component of 
among families, which was obtained by analyzing the means of the 
four $2's per family, and the component of S2's within 
families. Traits of interest in this study were percent and degree of 
endosperm modification, 100-kernel weight, kernel density, plant height, 
percent lysine, percent protein, and lysine per 100 grams of protein. 
Results of Wessel-Beaver et al. (1985) showed a greater genetic 
variance among families versus within families for the traits of 
plant height, percent lysine, percent protein, and lysine per 100 grams 
of protein. All other traits showed greater genetic variances for the 
within families component. For traits with greater magnitudes of 
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among family genetic variance, additive genetic variance was more 
important while dominance variance was more important for traits 
exhibiting a greater within family genetic variance. Wessel-Beaver 
et al. (1985) concluded that considerable genetic variation existed in 
the population for most traits and endosperm modification appeared to be 
controlled by dominance genetic variance. From the results-of this 
study it would seem that variances among and within inbred families may 
be influenced by the triploid nature of the endosperm and its associated 
characteristics. Relationships of dominance and higher order 
interactions become more complex in triploid versus diploid inheritance. 
Early Generation Testing 
The concept of early generation testing was first proposed by 
Jenkins (1935) and Sprague (1939, 1946). Prior to this time, nearly 
homozygous lines would be developed before being crossed to a number of 
testers for an evaluation of combining ability. As the number of 
breeding programs expanded, many more inbred lines were developed and 
became available for testing. Some form of early testing would be 
advantageous to discard unpromising lines as early as possible in the 
inbreeding process. 
Jenkins (1935) based his idea of early testing on data collected 
from a number of topcrosses made to inbreds derived from the varieties 
of Lancaster and lodent. Topcrosses were made for the through the 
Sg generations of the lines. Results showed the variance due to 
differences between lines was significantly greater than was the 
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variance due to interactions between lines and generations. Jenkins 
concluded that lines exhibited their individuality early in the 
inbreeding process. 
Sprague (1946) compared testcrosses of SQ and derived lines 
from the Iowa Stiff Stalk Synthetic. The correlation for yield between 
SQ and S^^ was 0.85. These results were encouraging and prompted 
Sprague to say, "It appears that the early testing procedure is of value 
where yield is a major consideration or where other important factors 
can be evaluated easily and efficiently by the use of a suitable 
tester." 
A further study by Lonnquist (1950) evaluated the stability of 
combining ability from the S^ through the S^ generations. A group 
of lines differing considerably in combining ablility was obtained by 
divergent selection from the Krug yellow dent population. Selection for 
low and high combining ability was practiced within each generation by 
selfing and outcrossing within each to S^ line. Results of this 
study showed lines selected in the S^^ for high combining ability were 
also the lines with the highest combining ability in the S^. 
Therefore, combining ability remains relatively stable from the S^ 
through successive generations of selfing. 
Further studies have indicated early generation testing as a useful 
procedure in maize breeding and it is widely practiced today. Bauman's 
(1981) survey found 51% of the breeders tested lines for combining 
ability prior to or at the S3 level of inbreeding. One or two 
generations of visual selection are usually conducted to reduce the 
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number of progenies that must be testcrossed and included in expensive 
replicated tests. Visual selection may be enhanced by subjecting the 
early segregating generations to higher plant densities and artificial 
infestations of stalk rots, leaf diseases, and insects. 
Fehr (1987) summarized some advantages and disadvantages of early 
generation testing. The advantages are: (1) inferior individuals, 
lines, or populations are identified and discarded early in the 
inbreeding process; and (2) more than one cultivar may be derived from 
population or heterogeneous line identified as being superior by early 
generation testing. Disadvantages of early testing include: (1) with 
fixed resources, use of testing facilities for evaluation of 
individuals, lines, or populations in early generations reduces the 
number of more highly inbred lines that may be evaluated; and (2) the 
testing program may delay the length of time required for cultivar 
development. 
Choice of Testers 
The choice of what type of tester to be used in an early 
evaluation of combining ability is an important decision for the 
breeder. Hallauer (1975) lists the alternatives in the selection of 
testers as : broad genetic base vs narrow genetic base, high gene 
frequency vs low gene frequency, general combining ability vs specific 
combining ability, high yield vs low yield, plus numerous other 
choices. 
Tester theory developed by Rawlings and Thompson (1962) is based 
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on the expected variability among testcrosses for differing gene 
frequencies and levels of dominance in the tester. When the level of 
dominance is zero, all testers will be equal in their measurement of 
variance among testcrosses. As dominance increases, a tester with low 
gene frequencies will exhibit greater variance among testcrosses. The 
level of dominance for maize is usually in the partial to complete 
range (Hallauer and Miranda, 1981). In this case, the best tester 
would be one with low gene frequencies for the loci under consideration 
in the evaluated material. 
The work of Allison and Curnow (1966) was conducted to investigate 
what type of tester should be used for improvement of breeding 
populations. Their theoretical results showed a tester that is 
homozygous recessive at all loci would be the best choice. To find 
testers that are homozygous recessive at all important loci, especially 
for quantitative traits such as yield, becomes difficult. The 
conclusion that "poor testers" should be used in improvement of 
breeding populations by Allison and Curnow (1966) was similar to that 
of Rawlings and Thompson's (1962) for evaluation of inbreds. 
For early generation testing, it was originally thought that a 
broad-based tester must be used to obtain an accurate measurement of 
general combining ability. Studies by Horner et al. (1973), Hoegemeyer 
and Hallauer (1976), and others have indicated additive effects (GCA) 
are greater than nonadditive effects (SCA) in maize. Russell et al. 
(1973) and Horner et al, (1973) found that additive effects were 
selected with use of narrow-based testers, such as inbred lines. 
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Homer et al. (1973) speculated this was because many of the loci in 
inbred testers are homozygous for recessive alleles. It is, therefore, 
possible to obtain reliable estimates of GCA by the use of inbred lines 
as testers in early generation evaluations. 
Horner et al. (1973) cited a further advantage for the use of 
inbred lines as testers. The inbred testers exhibited approximately 
twice the variability among testcrosses as did the broader based 
testers. A greater range of variability among testcrosses would 
enhance the ability to select among lines during the early generation 
testing phase of the breeding program. One problem that may be 
encountered with the use of inbred testers is a larger environmental 
interaction than when broader based testers are used. The greater 
variability among testcrossed progenies with inbred testers though, 
will usually offset this problem and permit effective selection 
(Hallauer, 1975). 
Breeders in applied programs routinely use elite inbreds as 
testers. Bauman's (1981) survey found 89% of the breeders questioned 
used elite inbred lines while the remaining 11% used single-crosses as 
testers. The survey also indicated that two testers were preferred for 
early generation tests of combining ability. The idealized scheme for 
evaluation of testcrosses was described as two years of testing, four 
locations per year, and two replications per location. 
When inbred lines are being developed to replace one of the two 
lines in an existing single-cross, the choice of a tester is obvious. 
The most frequent situation though is that the breeder is looking for 
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lines that will have wider applications (i.e., good general combining 
ability). In this case, one or two testers that are established elite 
lines may be used. Once lines have been identified for superior general 
combining ability, more elite inbreds from the same maturity group can 
be used to identify specific combining ability (Russell, 1985). 
Many definitions have been given for "good testers", "desirable 
testers", "best tester"; etc., in the literature. A definition by 
Hallauer (1975) combines many of these into a definition most breeders 
would concur with. He states, "A suitable tester should include 
simplicity in use, provide information that correctly classifies 
relative merit of lines, and maximizes genetic gain." 
Correlations Between Inbred Lines and Testcrosses 
With single-cross hybrids used almost exclusively in the U. S. corn 
market, breeders are concerned with the performance of the line per se 
for production purposes and in hybrid combination. With one to two 
generations of visual selection before testcrossing, selections will be 
based on agronomic characteristics the breeder feels will enhance the 
line per se performance. Correlations between testcrosses and lines per 
se are of interest to the breeder in determining if characteristics of 
lines per se are correlated with general and specific combining ability. 
An early study by Jenkins (1929) examined the correlations between 
yield and yield components for lines per se and their hybrid progenies. 
Phenotypic correlations were significant and positive between grain 
yield and ears per plant, ear diameter, ear length, and shelling 
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percentage for the lines per se. Significant positive correlations 
between hybrid grain yield and the parent line traits of days-to-silk 
and anthesis, ears per plant, plant height, and yield were observed. 
Jenkins concluded high yielding lines may be expected to produce the 
most productive hybrid crosses. 
Other studies have shown that yield of lines per se was not highly 
correlated with combining ability of the testcrosses. Johnson and Hayes 
(1936) used a group of 39 sweet corn inbreds and three testers to study 
inbred characteristics and topcross performance. Each of the 39 inbreds 
was crossed to three different tester types: (1) parental variety, (2) 
unrelated variety, and (3) unrelated inbred line. Results showed small 
positive correlations of ear length, ear diameter, leaf area, and plant 
height of the inbreds with the hybrids. A small negative correlation 
for tillers, of the the lines per se. was found with topcross yields. 
Johnson and Hayes (1936) concluded that although there was a small 
association, traits of inbreds were not significantly correlated with 
combining ability. Numerous studies have been conducted to assess 
correlations between inbred line performance and combining ability but 
most results have shown the relationships to be too small to be of 
predictive value (Hallauer and Miranda, 1981). 
More recent studies have shown that visual selection conducted in 
higher plant densities may improve line per se performance with 
combining ability. Russell and Teich (1967) compared lines derived by 
visual selection and lines derived by testcross selection, with all 
selection methods conducted at low and high plant densities. Lines were 
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evaluated as lines per se and also in testcrosses to measure combining 
ability. Results showed an increase in combining ability for all 
methods except visual selection at low populations. The greatest gains 
were obtained with the lines visually selected in higher plant 
populations. A line derived by visual selection in the higher plant 
population density was the best entry, both per se and in hybrid 
combination. The conclusion of Russell and Teich (1967) was that visual 
selection during the inbreeding process can improve combining ability if 
conducted in higher plant densities. It was at least as effective as 
testcross evaluation yet more efficient. Later studies by El-Lakany and 
Russell (1971) and Russell and Machado (1978) supported the conclusion 
that visual selection conducted at higher plant population densities may 
increase line per se performance with combining ability. 
Clucas and Hallauer (1986) investigated what effect selection among 
and within lines had on line per se and testcross performance. A set of 
visually selected lines and a random set of lines were developed from 
the Lancaster Composite. The materials were evaluated as S2 lines per 
se and as testcrosses. Grain yield of the selected lines per se was 
greater on the average than for the unselected lines. This difference 
was not seen in the testcrossed progenies and the authors attributed 
this to a possible masking of small grain yield differences, between 
selection types, by the tester. The visually selected lines per se 
tended to be later maturing (higher grain moisture) with slightly less 
stalk lodging and root lodging than the randomly selected lines. 
Testcross results though, showed selection had little effect on these 
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traits. Clucas and Hallauer (1986) concluded that visual selection 
among and within selfed progenies should not be used to select superior 
genotypes but rather to discard undesirable genotypes. 
Results from these and previous studies show it may be advantageous 
for the breeder to make visual selections during early segregating 
generations in stress environments created by high plant populations. 
The intention should be to discard unfavorable genotypes in hopes of 
retaining the favorable genotypes during visual selection. Elimination 
of poor genotypes will reduce numbers included in expensive replicated 
yield tests. 
Source Populations 
The choice of source populations from which inbred lines are to be 
derived is one of the most important decisions a breeder must make 
(Forsberg and Smith, 1980). Success or failure of a breeding program 
may depend on the breeders ability to recognize which populations have 
the greatest chance of success for yielding superior elite inbred lines. 
Source populations available to the breeder are very genetically 
diverse. They range from very narrow based genetic populations to very 
broad based synthetics and composites. Other catagories of source 
populations were listed by Bauman (1981) as elite line synthetics, 
double cross, single cross, related line cross, and one and two 
backcross populations. 
Summarizing results from surveys conducted on breeding methods, 
Hallauer (1987) found approximately 85% of the present maize breeding 
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effort involved elite inbred lines for population formation. The strong 
preference for narrow based populations will probably continue into the 
future based on the success of current elite inbred lines that have been 
derived from these types of source populations. Some potential 
advantages of narrow based populations were presented by Bauman (1981) 
as: (1) greater flexibility to adjust to changes in environment such as 
disease, insects, planting density, etc.; and (2) maintaining a high 
level of performance with a higher probability of developing superior 
inbreds. 
The information available to the breeder on what lines to cross for 
the initiation of new breeding material is often limited. Previous 
information on combining ability, performance of the line per se. 
agronomic characteristics, and intuition are used by the breeder to make 
"good by good" crosses of elite inbreds. Dudley (1984) proposed a 
method for identifying inbred lines that could be used to generate F2 
populations that have a greater probability of success for the 
extraction of improved lines. This method is based on improving one or 
both parents of an existing single-cross hybrid. The theory, as 
proposed by Dudley (1984), would be to identify those inbreds with 
dominant alleles, not already present in the single-cross, that affect a 
quantitative trait. Based on preliminary results from a limited data 
base, Dudley (1984) concluded this method may be useful in applied 
breeding programs. Methods such as these would aid the breeder in 
identifying superior parents and allow for more efficient utilization of 
resources. 
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When initiating crosses for the development of source populations, 
strict attention should be given to maintaining established heterotic 
patterns (Russell, 1985). When source populations such as commercially 
available single crosses are used to extract lines, heterotic groups are 
overlapped and may present the breeder with problems. Russell (1985) 
emphasized that while good lines per se might be developed from such 
sources, the questions of where these lines fit into established 
heterotic groups and what lines should be used as testers may arise. 
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MATERIALS AND METHODS 
Plant Materials 
Two single crosses, B73 X Mol7 and B73 X B84, were produced in the 
1978 nursery at the Agronomy and Agriculture Engineering Research Center 
near Ames. The inbred line B73 was derived from a selection in the 
BSSS(HT)C5 maize synthetic variety (Russell, 1972). A change from 
half-sib to S2 progeny evaluation after the BSSS(HT)C7 resulted in the 
population designation being changed to BS13(S2)C0. B84 was derived 
from one of the 10 S2 lines that were selected for recombination to 
give BS13(S2)C1 (Russell, 1979). B73 and B84 were both derived from 
advanced cycles of BSSS and are classified as Reid Yellow Dent type 
lines. Even though the hybrid of B73 X B84 shows a fair amount of 
heterosis, the two lines are considered to be related. The cross of B73 
X B84 will be referred to as a related line cross. 
The inbred line Mol7 was derived by pedigree selection from the 
cross of CI187-2 X C103 (Zuber, 1973) and is classified as a Lancaster 
Sure Crop type line. The single cross of B73 X Mol7 is, therefore, a 
cross of lines from two different heterotic groups and will be referred 
to as an unrelated line cross. All three inbreds are adapted to central 
and south-central Iowa with maturity classifications of AES800. 
The two single crosses were self-pollinated to obtain the F2 
generation in 1979. The two F2 populations were self-pollinated in 
1983 and approximately 140 S^ (Fg) progenies were obtained in each 
population. No intentional selection was practiced in selfing the Sq 
(F2) plants. Each S^ was planted on an ear-to-row basis in the 1984 
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nursery and approximately five pollinations within each row were made to 
produce S2 seed. Two S2S per were selected from 100 of the 
families from each single cross for a total of 400 S2 lines. All 
lines were considered random with the only constraint being that there 
was enough seed for line per se evaluation and for inclusion in a 
crossing block to produce testcrosses. Figure 1 shows the manner in 
which the S2 lines were derived for the unrelated line cross. The 
same procedure was followed for the related line cross. The 400 S2 
lines were the basis for evaluation and determination of genetic 
variances among and within the families. 
In 1985, the 200 S2 progenies from each of the two populations 
were planted in separate isolation blocks for testcrossing with a 
single-cross tester. Single-cross testers were chosen to provide a 
vigorous pollen source. The tester for $2 lines derived from the 
unrelated line cross of B73 X Mol7 was the single-cross H99 X A619. H99 
and A619 are classified as Oh43 types which are intermediate to the Reid 
Yellow Dent and Lancaster Sure Crop types found in the unrelated line 
cross. The single-cross of Mol7 X MBS2040 was chosen as the tester for 
S2 lines derived from the B73 X B84 related line cross. Mol7 and 
MBS2040 are Lancaster Sure Crop type lines and the cross of these two 
lines is a logical choice of tester for inbreds derived from Reid Yellow 
Dent source populations. The 82 lines were detasseled and at harvest 
seed from approximately 15 plants of each line was bulked within lines 
to provide testcross seed. These crosses were genetically equivalent to 
S^ plant X tester crosses because seed from each S2 line was 
(B73 X Mol7) - Fi 
F2 = So 
Si-1 Si-2 Si-100 
ro 
S2~l~l S2~1~2 S2~2-1 S2~2~2 $2-100-1 $2-100-2 
Figure 1. Development of progenies for line per se evaluation 
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bulked. These 400 entries were used to estimate genetic variances among 
and within testcrosses of the related line and unrelated line cross 
derived lines. 
Field Procedures 
The 400 $2 lines were evaluated in yield trials conducted at 
three Iowa locations in 1985; Agronomy and Agriculture Engineering 
Research Center near Ames, Iowa State University research farm near 
Ankeny, and Committee for Agricultural Development farm near 
Martinsburg. A mechanical planting error at the Ankeny location 
resulted in discarding this site. In order to provide more data for 
evaluation of the lines per se. seed for an additional two locations to 
be planted in 1986 were packeted. These locations were the Ames and 
Ankeny sites. Because remnant seed supplies were inadequate, only 86 of 
the original 100 families (172 S2 entries) from the unrelated 
line cross and 80 of 100 families (160 S2 entries) from the 
related line cross could be included in the 1986 S2 line evaluations. 
Substitute entries of S2 lines were included to bring the total number 
of entries to 400 as in the previous years test. The 400 testcrosses 
were evaluated at the Ames, Ankeny, and Martinsburg locations in 1986 
and 1987. Cultural practices common to maize production in Iowa were 
used in all experiments. 
Each entry in the yield trials was machine planted in a two-row 
plot 5.49 m (18 feet) long spaced 76.2 cm (30 inches) between rows. 
Plots were overplanted and later thinned to the desired plant population 
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density of 62,140 plants/ha. All yield trial plots were machine 
harvested, with no gleaning for dropped ears. Experiment numbers for 
each environment, type of material evaluated, and planting and harvest 
dates are presented in Table 2. 
The traits measured and the abbreviations (in parentheses) that 
will be used throughout the dissertation are described as follows : 
(1) Stand (STAND) was obtained by recording the number of plants 
per plot in late June and converted to plants per hectare. 
STAND was measured in all environments. 
(2) Grain yield (YIELD) was recorded as the total amount of 
shelled grain harvested per plot by the combine and expressed 
as quintals per hectare, adjusted to 15.5% grain moisture. 
YIELD was measured in all environments. 
(3) Percent root lodging (RTLG) was recorded just prior to harvest 
as the number of plants per plot leaning 30° or more from 
perpendicular and expressed as a percentage of plants per 
plot. RTLG was measured in all environments except those for 
the testcross experiments (86043 and 86044) grown in 1986 at 
the Ames and Ankeny locations. 
(4) Percent stalk lodging (STKLG) was recorded as the number of 
plants per plot with stalks broken below the primary ear node 
and expressed as a percentage of plants per plot. STKLG was 
recorded at the same time and environments as RTLG. 
(5) Percent dropped ears (DPEAR) was recorded as the number of 
ears per plot that had fallen to the ground prior to harvest 
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Table 2. Experiment numbers, planting dates, and harvest dates for 
S2 and testcross experiments grown in 1985, 1986, and 1987 
Experiment 
Material 
evaluated 
Planting 
date 
Harvest 
date 
85042 (Ames, 1985) Sg lines 4/30/85 
85044 (Martinsburg, 1985) S2 lines 4/30/85 
86041 (Ames, 1986) Sg lines 4/23/86 
86042 (Ankeny, 1986) Sg lines 5/22/86 
86043 (Ames, 1986) Testcrosses 4/24/86 
86044 (Ankeny, 1986) Testcrosses 5/22/86 
86045 (Martinsburg, 1986) Testcrosses 4/29/86 
87043 (Ames, 1987) Testcrosses 4/23/87 
87044 (Ankeny, 1987) Testcrosses 5/01/87 
87045 (Martinsburg, 1987) Testcrosses 4/29/87 
10/17/85 
10/16/85 
10/07/86 
10/17/86 
10/10/86 
10/17/86 
10/16/86 
9/24/87 
10/12/87 
10/08/87 
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and expressed as a percentage of plants per plot. DPEAR was 
recorded at the same time and environments as RTLG and STKLG. 
(6) Percent grain moisture (MOIST) was recorded on the combine at 
harvest by a Dickey-John portable moisture tester. MOIST was 
measured in all environments, 
(7) Date of 50% pollen shed (POLLEN) was measured as the number of 
days after planting that at least half of the plants in a plot 
had begun to shed pollen. POLLEN was measured at the Ames 
locations for line per se evaluation in 1985 and 1986 and for 
testcross evaluation in 1987. 
(8) Ear height (EHT) was measured in centimeters from the ground 
to the upper most ear-bearing node. Ten competitive plants 
per plot were measured and EHT expressed as a mean of those 
measurements. EHT was measured in the line per se evaluation 
at Ames in 1985 and the testcross evaluation at Ames in 1987. 
Statistical Procedures 
The experimental design used in all evaluations was an 
entries-within-sets arranged in incomplete blocks with two replications 
per set. Each experiment was divided into five sets with one 
replication of a set containing 80 of the 400 entries included in an 
experiment. The 80 entries within each set of the line per se tests 
included 40 S2 lines representing 20 S^ families from both the 
unrelated line cross (B73 X Mol7) and the related line cross (B73 X 
B84). The testcrosses of the same 80 entries for each set of the line 
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•per se test, comprised the entries for the testcross evaluation. The 80 
entries were randomized within each replication of a set. 
The analysis of variance pooled over sets for an individual 
environment and expectations of mean squares are presented in Table 3. 
The analyses were performed using the following linear additive model: 
Yijk - M + + (R/S)ij + (G/S)ik + e^jk , 
where 
= the observed value of the genotype in the 
replication within the i^  ^set; 
H - the overall mean; 
- the effect of the i^  ^set, i-1, 2 5; 
(R/S)^j - the effect of the replication of the i^  ^set, 
j - 1. 2; 
(G/S)^^ - the effect of the k^  ^genotype within the i^  ^set, 
k - 1, 2 80; and 
®ijk " experimental error. 
Sums of squares due to genotypes were partitioned into the 
components due to among (S^ /S) and within (S2/S1/S) genotypes; 
these were further subdivided into the components outlined in Table 3. 
Sums of squares and degrees of freedom for error, among genotypes (mean 
value of two S2's in each S^  family), and within genotypes were 
pooled over sets. Only those entries that were common to the 1985 and 
1986 line tests (172 unrelated line cross and 160 related line cross 
S2's) were included in the analyses of lines per se and testcrosses. 
Direct F-tests were available for all sources of variation in the 
Table 3. Form of the analysis of variance pooled over sets for an Individual environment 
Source of variation df^  Mean squares Expectations of mean squares 
Sets (S) s-1 
Replications (R)/S s(r-l) 
Entries (G)/S s(g-l) 
e 
ka 2 S^ -A vs + ko ) 
S^ /S s(S^/l) M 21 
2 u. 2  ^, 2 
"e + '\/S^ * "«"Sj 
s^ys - Unrelated s(Sjj-l) M 211 
2 . 2 
'*S2/Sl_A 
+ rko. 
1-A 
S^/S - Related s(SiB-l> M 212 
2 ^  2 
+ rko. 
1-B 
2  2  " 2  Unrelated vs Related s.l a + ra„ + rko 
 ^ S2/S1 ^l-A vs B 
s^ /s^ /s» sSl(S2_i) «22 -l * "L/S, 
2 1 
s^ /s^ /s - Unrelated ^221 + r*S^/S 
2' 1-A 
S2/S1/S Related sS^ X^Sgg-l) ^222 "g ^°S_/S 
Pooled error s(r-l)(g-l) 
Total (srg)-l 
2' 1-B 
2 
^s, r, and g represent the number of sets, replications, and entries, respectively. 
represents the number of S2S per family = 2. 
represents the component of variation among families. 
and B represent the unrelated line cross (B73 X Mol7) and the related line cross (B73 X 
B84), respectively. 
^^ 2^ 1^ fcpfGsents the component of variation for S2 progenies within families. 
LO 
M 
32 
analyses of variance pooled over sets for an individual environment 
(Table 3). Pooled error, , was used to test significance of within 
genotype sources of variation, M22 and ^221' significantly 
different from zero, the appropriate within genotype sources of 
variation were used to test significance of the among genotype sources 
of variation, M22 and M221; otherwise, the pooled error was-used to 
test among genotypes. 
The analysis of variance pooled over sets and combined over 
environments along with the expectations of mean squares are presented 
in Table 4. The following linear additive model was used to perform the 
combined analyses: 
Yijk* - P + Ei + Sj + (ES)ij + (R/S/E)ijk + (G/S)j% 
where 
Yijk£ ~ the observed value of the genotype in the 
k^^ replication within the set in the i^^ 
environment ; 
fi - the overall mean; 
E^ = the effect of the i^  ^environment, i = 1, 2, ..., 
6 ;  
Sj - the effect of the set, j=l, 2, ..., 5; 
(ES)^ j - the effect of the interaction between the set 
and the i^^ environment; 
(R/S/E)^jj^ = the effect of the k^  ^replication within the 
set in the i^  ^environment, k - 1, 2; 
Table 4. Form of the analysis of variance pooled over sets and combined 
over environments^ 
Source of variation df Mean squares 
Environments (E) e-1 
Sets (S) 8-1 
E X S (e-l)(s-l) 
Replications (R)/S/E es(r-l) 
Entries (G)/S s(g-l) 
S^/S s(S^ -l) Mgi 
S^/S - Unrelated s(S^^-l) ^311 
S^/S - Related s(S^g-l) 3^12 
Unrelated vs Related s-1 3^13 
Sg/S^ /S sS^ CSg-l) M32 
S2/S1/S sSj^ (S2^ -l) ^221 
S2/S1/S sSi(S2,.l) M32J 
N^otations used in Table 3 are applicable to this table and all 
subsequent tables. 
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Expectations of mean squares 
'I + '"e.S,/S, + + "°VS^ + " """«l 
"l + "E.S /^S^  + ""Ls^ + + "•'"Sj 
"l * + "\'h-A * 
+ '°E.S,/S^ .3 + rk'I.Si,, + 
"l * -E.S^ /S, + + "°VSi + """LAVBB 
"l + "e.S^ /S^ + ""Sj/S^  
Table 4. CContinued) 
Source of variation df Mean squares 
E X  G/S (e- l)s(g- l )  
E X  S^ /S (e-l)s(S^ -l) 
E X  S^ /S - Unrelated Ce-l)s(S^ -^l) ^211 
E X Sg/S - Related (e-l)s(S^ g-l) 
E X Unrelated vs Related (e-l)s-l 2^13 
E X  S g / S ^ / S  ( e - D s S ^ C S g - l )  
E X  S g / S ^  - Unrelated (e-1)sS^ C^S^ -^l) ^221 
E X Sg/S^ - Related (e-ljsS^ gCSgg-l) 2^22 
Pooled error es(r-l)(g-l) 
Total (esrg)-l 
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Expectations of mean squares 
°e + =*1.82/81 + rkjZ 
*e + r*I.S2/8i_j^  + ^ *1 
*e + ™E.82/8i_B +  ^
*e + '*1.82/81 + rh'E.8i_Av,, 
r^ E^ Sg/Si 
*e + r'I.S2/8i_A 
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(G/S)j^ = the effect of the genotype within the 
set, & = 1, 2, .... 80; 
[G/S)/E]^ j2 - the effect of the interaction between the 
genotype within the set in the i^  ^
environment ; and 
®ijkJl " pooled experimental error. 
All effects were considered random in all linear additive models. 
Analyses for all experiments were computed using plot values. 
In the combined analyses over locations (Table 4), direct F-tests 
were available for testing the environment X within genotypes (M22 and 
M22i) I environment X among genotypes and ^ ^210 ' within 
genotypes (M22 and #^21) sources of variation. Direct F-tests were 
not available for testing the within genotype (Mg^) source of 
variation. Approximate F-ratios (Satterthwaite, 1946; Steel and Torrie, 
1980) were calculated as; 
% + 
Appropriate numerator and denominator degrees of freedom were calculated 
as : 
(Mj_ + 
numerator df =• ; and 
(Mi)2 (M-)2 
+ 
dfMj^ dfMj 
(Hy .  + 
denominator df - , 
("k) («£> 
+ 
dfMj^  dfM ^ 
38 
where , Mj , and are mean squares from the analysis of 
variance and the degrees of freedom are represented by dfM^, dfMj, 
dfM ,^ and dfM^ , respectively. 
The approximate F-values for testing the among gentoypes 
source of variation was constructed as : 
M31 + M22 
F' = 
^32 2^1 
2(^ 8 + Zr^ E.Sg/Si + rkfZ + reke?^  
+ ZffE.Sg/Si + rkag g^  + rea^ /^g^  
and approximate numerator and denominator degrees of freedom were 
calculated as : 
(M31 + M22)^ 
numerator df - ; and 
(M3i)2 
+ 
dfMg^  dfM22 
(M32 + M2i)2 
denominator df = -
(M32) (M2i)2 
+ 
dfM32 dfM22 
Approximate F-values and numerator and denominator degrees of freedom 
for the partitions of among genotypes were constructed in the same 
manner using the appropriate mean squares and their associated degrees 
of freedom. 
The standard error of a mean was calculated as (Steel and Torrie, 
1980) : 
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Sx = (s2/n)l/2 
and the standard error of the difference between two means as : 
Sd - [s2(l/ni + l/ng]!/? . 
When F-tests for the orthogonal contrast comparing the unrelated line 
cross to the related line cross were significant (Table 4), the least 
significant difference (LSD) was calculated as: 
LSD(a) = Cdf.a ' d^ 
In the preceeding formulas, 
O 
S = the pooled error or entries X environments mean square from 
the combined analysis of variance, depending on which mean 
square was used to test the significance of entries within 
sets ; 
n, n^ ^, and 2^ - the number of observations per mean; and 
t^£ ^  - the tabular value of the two-tailed t distribution 
having the degrees of freedom of S^ and a significance 
level of a — 0.05. 
Estimates of variance components for among and within genotypes and 
environment X among and within genotypes were calculated by equating 
observed mean squares to the expected mean squares. Variance components 
from the combined analysis of variance (Table 4) were estimated by the 
following equations : 
- l/rek[(M22 - " ^^21 " 2^2^ '^ 
S^g/Si " Vre(M32 - ^^22^' 
^E.Sg/Si " Vr(M22 - ; 
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where 
= estimated genotypic variance among families; 
A O 
*82/82 ~ estimated genotypic variance within families; 
A O 
c7g - estimated environment X among families interaction; 
A O 
(Te g^ yg^  - estimated environment X within families interaction; 
e = number of environments, 3 for lines per se and 6 for 
testcrosses; 
r - number of replications - 2; and 
k = number of 82s per 8^  family - 2. 
Variance components for the partitions of among and within genotypes 
and the interactions with environments, for the unrelated and related 
line crosses, were estimated by substituting appropriate mean squares 
into the preceding formulas. 
8tandard errors of variance component estimates were calculated 
using the following formula (Anderson and Bancroft, 1952): 
SE(â?) - [l/c2 g (2M^/dfk + 2)]l/2 ; 
where 
c — the coefficient of the component of variance; 
2 
— the mean squares, squared, that comprise the component 
of variance ; and 
df^  — the degrees of freedom of the mean square. 
Variance components that exceeded twice their standard errors were 
considered significant. 
^ o 
Estimates of heritability (h ) were calculated separately for 
among and within families for all traits in the line per se and 
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testcross evaluations. Heritability was calculated on a progeny mean 
basis from variance components by the following formula; 
hamong " «^ s/^ e + 
re 
Art Art Art Art 
w^ithin " OSg/Sl^^^e + ^ Sg/S^ + 
re e 
where 
9 
- estimated component of variation for among families ; 
A O 
a-g - estimated component of variation for environment 
X among family interaction; 
AO 
*82/82 ~ estimated component of variation for within families; 
AO 
CT| g^yg^ = estimated component of variation for environment X 
within family interaction; 
CTg - pooled experimental error (Table 4); 
e - number of environments = 3 for lines per se and 6 for 
testcrosses; and 
r — number of replications. 
Standard errors of heritability were calculated using the formula 
(Dickerson, 1969): 
SE(h2) - C . SE(%0)/&2 
where 
c — a constant, if present, in the numerator of a 
heritability estimate; 
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SE((7Q) = the standard error of the genetic component of 
variance ; and 
9 CTp = the phenotypic variance that was used in calculating 
the heritability estimate. 
The progeny structure of the line per se evaluation permitted the 
estimation of additive and dominance components of variance, from inbred 
lines. Certain assumptions must be made when translating components of 
variance into their genetic expectations (Comstock and Robinson, 1952; 
Hallauer and Miranda, 1981). These are: 
(1) normal Mendelian diploid-type inheritance; 
(2) no maternal effects; 
(3) no environmental correlations with relatives; 
(4) sampled population should be in linkage equilibrium; and 
(5) the evaluated individuals should represent random members of 
the reference population. 
Some of these assumptions are fulfilled while others are not. For that 
reason, biases enter into the estimates that are obtained. Assumptions 
1 and 2 are normally fulfilled when using maize, so biases from these 
sources are minimal (Hallauer and Miranda, 1981). The third assumption 
of no environmental correlations with relatives can be satisfied by 
making sure proper experimental design and randomization are used. 
Failure to meet the fourth assumption is where estimates of genetic 
variance may be biased by the use of inbred lines to form F2 
populations. If care is taken in producing experimental progenies, the 
fifth assumption can be fulfilled. 
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An additional assumption of equal gene frequencies, p = q = 0.5, 
is needed when estimating variances among and within families of inbred 
lines. Homozygous lines were crossed to form the which was then 
selfed to obtain the F2 population. Only heterozygous loci will 
segregate, and average gene frequency at these segregating loci will be 
0,5. Gene frequencies are, therefore, known in the F2 or base 
population. 
Mather and Jinks (1971) derived the means and variances of F2 
populations and subsequent generations of selfing when gene frequencies 
are p - q = 0.5. The genotypic array of segregating loci in the F2 
will be: 
(l/4)AiAi + (l/2)AiA2 + (l/tyA^A^ 
where A^ is assumed to be the allele that increases the value and 
A2 the allele that decreases value. Substituting the coded genotypic 
values of +a, d, and -a (Falconer, 1981) for the genotypes A^A^, 
A2A2, and ^2^2' respectively, the F2 becomes: 
Fg - l/4a + l/2d + 1/4(-a) 
Fg - l/2d 
The total genetic variance of the Fg is calculated as; 
Summing over all loci and assuming no epistasis and no linkage among 
genes affecting a trait, the mean and variance of the F2 become: 
(Tp - (l/4)a2 + (l/2)d2 + (l/4)(-a)2 - [(l/2)d]2 
- (l/2)a2 + (l/4)d2 . 
F2 - l/22di 
- l/2Sa? + l/4Sd| 
[1] 
[2] 
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Falconer (1981) shows total genetic variance, i7q, can be 
2 9 partitioned into additive and dominance (o^) components of 
variation. This can be expressed as: 
2 2 2 
°G - "A + 4 
<^ Q - 2pq[a + d(q-p)]2 + 4p^ q^d^ , [3] 
where 
p = the frequency of the favorable allele in the population; 
q = the frequency of the unfavorable allele in the population; 
a = the genotypic value of the homozygote, as a deviation from the 
mid-horaozygote value ; and 
d — the genotypic value of the heterozygote as a deviation from 
the mid-homozygote value. 
Substituting gene frequencies of p - q - 0.5 into equation [3] will 
reduce the expression to: 
- 1/2a^ + l/4d2 [4] 
Comparison of equations [2] and [4] shows them to be equivalent, and we 
can say the reference F2 population contains the total complement of 
O O p 
genetic variation, that is CTq - cr^ + ctq. 
Derivation of means and variances for the Fg - generation 
obtained by selfing individuals of the F2 generation are calculated 
in the following manner (Mather and Jinks, 1971). 
The genotypic array is: 
(l/4)AiAi + l/2[(l/4)AiAi + (1/2)A]^A2 + (1/4)A2A2] + (1/4)A2A2 
This reduces to: 
(3/8)A^ A2^  + (1/4)A-[^ A2 + (3/8)A2A2 
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When coded genotypic values are substituted, the expression becomes: 
(3/8)a + (l/4)d + 3/8(-a). The mean of the generation is 
therefore (1/4)d. 
The genetic variation present in the generation may be 
partitioned into two sources: (1) the variance of means of 
families (among), and (2) the mean variance of families <within). 
The genotypic array has means of (1/4) a for A^A^, (l/2)d for 
k-^Pi.2' l/4(-a) for A2A2 (Hallauer and Miranda, 1981). The 
variance among families can be derived from these means as: 
. ((l/4)a2 + (1/2)[(l/2)d]^  + (1/4)(-&)%) - [(l/4)d]2 
- (l/2)a2 + (1/8)4.2 . (i/is)d^ 
- (l/2)a2 + (1/I6)d2 [5] 
To determine the variation within the families, only the 
heterozygous genotype of A1A2 need be considered since the 
homozygotes, A^ A^  and A2A2. will contain no genetic variation. 
The frequency of the heterozygote, A2A2, in the is 0.5 and will 
have segregation ratios similar to the F2 generation. The variance 
within families is determined as : 
- l/2((l/4)a2 + (l/2)d2 + (1/4)(-a)^  - [(l/2)d]2) 
- l/2((l/2)a2 + (l/4)d2) 
- (1/4)8% + (1/8)4.2 _ [6] 
Equations [5] and [6] can be shown to be equivalent to the following 
expressions when compared to equation [4] and previous definitions of 
additive and dominance variance. The variation among families is: 
- (1)*A + (l/4)a§ ; [7] 
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and the variation within families is: 
- (l/2)a| + (l/2)fg ; [8] 
Using equations [7] and [8], estimates of additive and dominance 
variances were obtained for the lines per se. The normal equations 
were set equal to their respective component of variance and solved 
simultaneously. Estimates of additive variance, a^ , were obtained in 
the following manner: 
(2)a|^ = (2)^ 2 + (1/2)^2 
- - {l/Daj + (l/2)ag 
(3/2)p2 
O 
The estimate was multiplied by (2/3) to obtain (I)CT^. The estimate of 
of was then substituted into the original normal equation of 
+ (1/4)CTQ and solved for the dominance component in the 
following manner: 
(l/4)t7^ -
CT2 „ 4(ct|^  - a\) 
Environment X additive and environment X dominance components of 
variance were calculated in the same manner except that estimates of 
the environment X genetic components of variance were substituted for 
the genetic components of variance. Standard errors of the estimates 
were calculated as previously described (Anderson and Bancroft, 1952). 
Narrow-sense heritabilities were calculated for the lines per se 
using the additive and dominance components of variance. Heritability 
estimates were calculated for among and within families by the 
following equations; 
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among 
*e/re + (âjg + l/4a^£)/e + (3^  + l/4&g) 
; and 
^within 
(1/2)^ 2 
fZ/re + (l/2â2g + l/Z^ggX/e + (l/2a| + l/2ffg 
where 
/\ O 
and (7gg - estimates of additive, dominance 
additive X environment, and dominance X environment variance, 
respectively, for a reference population; 
e - the number of environments a trait was evaluated in, e - 3; 
r - the number of replications in each environment, r - 2. 
Heritability was calculated in two different ways if an estimate of a 
variance component included in the calculation was negative. The first 
was to include negative estimates and the second was to recalculate 
heritability with the negative component set equal to zero. Standard 
errors of heritability were calculated using the formula previously 
described (Dickerson, 1969). 
Genetic gain estimates were calculated for the line per se 
evaluation based on among and within family selection. Formula 
used to calculate genetic gains were (Sprague and Eberhart, 1977): 
ffg - estimate of the pooled experimental error; and 
 ^ , l/4&gg, . 0l + i§„V2 • 
re e 
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ck(l/2)â2 
AGwithln " [âl + 1/2;^  + 1/2^ 2^  + (i/2â2 + l/2â2)]V2 
re e 
where 
AE' *DE' ^ e' ® and r are defined as they were in the 
previous formula; 
c = parental control = 1; and 
k = the standardized selection differential, which in this case 
was held constant at 20% and k - 1.40. 
Simple (Pearson product-moment) correlations were calculated for 
traits among lines per se and testcross evaluations. Line per se and 
testcross evaluations were grown in different environments 
(year-location combinations) and therefore considered random. Falconer 
(1981) and Casier (1982) have shown that when environments are random 
and entries are randomized in each environment, covariances between 
lines and testcross means can be considered to be genotypic 
covariances. The covariances used to calculate simple correlations 
were obtained and used in the estimation of genotypic correlations. 
Genotypic correlations were calculated using the entry means from 
experiments combined over environments for lines per se and 
testcrosses. Genotypic correlations were estimated using the formula 
(Mode and Robinson, 1959): 
r g 
where 
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âp p = genetic covariances 1 
GSi T^C 
traits ; 
A P 
ag - the among family 
Si 
calculated from the 
cTp - the among testcross 
®TC 
variance calculated 
letween line per se and testcross 
genetic component of variance 
line per se evaluation; and 
family genetic component of 
from the testcross evaluation. 
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RESULTS 
Line Per Se Evaluation 
Response and mean performance 
The growing conditions encountered for the line per se evaluations 
in 1985 and 1986 were generally favorable. Below normal rainfall and 
slightly above normal temperatures were experienced in 1985, but stress 
on the prop was minimal and good yields resulted. Mean YIELD at the 
1985 Ames location was 50.7 q/ha (80.6 bu/a) with a coefficient of 
variation of 13.3%, At the Martinsburg location, a mean YIELD of 43.5 
q/ha (69.2 bu/a) and a coefficient of variation of 13.6% was recorded 
in 1985. 
Growing conditions in 1986 were very good for corn production, 
with above normal rainfall and temperatures. A severe windstorm 
occurred on July 29, along with heavy rains, which caused considerable 
lodging at all test locations. Mean YIELD and the coefficient of 
variation for YIELD at Ames were 48.6 q/ha (77.3 bu/a) and 15.1%, 
respectively. The line per se evaluation conducted at Ankeny in 1986 
was discarded as a result of the severe lodging. The coefficient of 
variation for YIELD exceeded 25% and the error mean square for YIELD 
was three times the magnitude experienced for previous studies 
conducted at Ankeny. 
Analyses of variance, pooled over sets and combined over 
environments for the lines per se. are presented in Table 5. Highly 
significant differences (P < 0.01) among environments were obtained for 
Table 5. Analyses of variance, pooled over sets and combined over 
environments, means, and coefficients of variation (CV) for 
yield and other agronomic traits measured in line per se 
experiments conducted at Ames and Martinsburg in 1985 and 
1986^ 
Source of variation df YIELD 
Mean squares 
RTLG STKLG 
q ha -1 
Environments (E) 
Sets (S) 
E X S 
Replications (R)/S/E 
Entries (G)/S 
Si/S 
S -Unrelated 
S^/S-Related 
Unrelated vs Related 
Sg/Si/S 
S2/S1/S-Unrelated 
So/Sn/S-Related 
E X G/S 
E X S^/S 
E X Sj^ /S-Unrelated 
E X S^/S-Related 
E X Unrelated vs Related 
E X Sg/Si 
E X S2/S;j^-Unrelated 
E X 82/3^-Related 
Pooled error 
Unrelated cross mean 
Related cross mean 
Overall mean 
CV overall (%) 
2 9040, .78** 2729, ,88** 5940. 37** 
4 233, .27** 355, ,61** 159. ,25** 
8 290, .72** 406, .32** 210. ,88** 
15 148, , 99** 139, .34** 138, ,59** 
327 439, ,28** 282. ,40** 221. 29** 
161 714. ,35** 470. ,43** 330. 56** 
81 729, ,98** 374,54** 455, 73** 
75 639, ,79** 506, ,08** 93, ,28* 
5 1579, .72 1489, .11 1862, ,02 
166 172, .49** 100, .36 115, .30** 
86 160, 36** 87, .31 170. ,07** 
80 185, ,53** 143, .10** 56, .43* 
654 153, .00** 143, .10** 101, ,95** 
322 202, ,80** 179, .04** 139, .13** 
162 169, ,37** 119, .07** 157, .75** 
150 220 .71** 188, .58** 40, .92 
10 475, .95** 1007, .59** 1310, .82** 
322 104.69** 108, .24** 65, .88** 
172 101, .15** 89, .56** 90, .72** 
160 108 .49** 128 .33** 39 .18* 
981 44 .78 56 .01 31 .74 
45 .73 5 .47 10 .10 
49 .57 8 .86 6 .31 
47 .58 7 .10 8 .27 
14 .06 105 .41 68 .12 
^YIELD, RTLG, STKLG, DPEAR, MOIST, and STAND were measured in all 
environments; POLLEN was measured in the experiments conducted 
near Ames in 1985 and 1986. 
N^umber of days from planting to 50% pollen shed. 
*,**Significant at the 0.05 and 0.01 probability levels, respectively. 
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Mean squares Mean square 
DPEAR MOIST Plants ha"^  df POLLEN^ 
X 1000 no. 
76.06** 
1.98 
8.89** 
3.56 
9.47** 
13.75** 
15.36** 
10.40** 
37.95** 
5.31** 
7.17** 
3.30 
4.80** 
5.94** 
5.74* 
6.15** 
6.10 
3.70** 
4.12** 
3.23 
1377, 
32. 
2 .  
2 .  
18. 
32. 
25, 
23, 
289, 
4, 
4, 
4, 
3, 
4, 
3, 
4, 
28 
2 ,  
2 ,  
2 ,  
24** 
30** 
38 
82** 
37** 
61** 
38** 
31** 
32** 
55** 
20* 
93** 
75** 
61** 
72** 
01* 
06** 
91** 
94** 
88** 
644,80** 
142.18** 
183.61** 
56.93** 
65.05** 
83.70** 
75.71** 
73.03 
372.83** 
46.97** 
40.19** 
54.25** 
28.49** 
29.97 
20 .60  
39.21 
43.19 
27.05** 
23.20** 
31.18** 
1 
4 
4 
10 
327 
161 
81 
75 
5 
166 
86 
80 
327 
161 
81 
75 
5 
166 
86 
80 
95.43** 
20.34** 
4.81** 
5.80** 
19.58** 
36.17** 
27.20** 
15.84** 
486.46* 
3.48 
4.12 
2 . 8 0  
6.63** 
8.81** 
6.07 
7.40** 
74.27** 
4.52** 
5.05** 
3.94** 
3.01 
1.24 
0.75 
1.00 
173.49 
1.73 
20.67 
22.39 
21.50 
6.12 
14.86 
54.01 
52.32 
53.20 
7.25 
654 0.83 
81.23 
83.89 
82.51 
1.10  
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all traits. Differences among sets were highly significant for all 
traits except DPEAR which was nonsignificant. 
Differences among entries within sets were highly significant for 
all traits. The partitions of the entries within sets mean squares 
were of primary interest in this study. Mean squares were partitioned 
into the components of S^ /S representing the variance among families 
and Sgi/S^ /S which represented the variance within families. These 
were further subdivided into the variances representing the unrelated 
and related line crosses. 
Mean squares for among families (S^ /S) were highly significant 
for all traits. Differences among families were highly significant for 
all traits of the unrelated line cross. In the related line cross, no 
significant difference among families was detected for STAND, while 
significant (P < 0.05) difference for STKLG and highly significant 
differences for all other traits were detected. The orthogonal con­
trast, comparing the unrelated line cross with the related line cross 
showed mean squares were not significant for YIELD, RTLG, and STKLG, 
significant for POLLEN, and highly significant for all other traits. 
Within family (S^/S^/S) mean squares were highly significant 
for all traits except RTLG and POLLEN, which were not significant. In 
the unrelated line cross, no significant differences were detected 
within families for RTLG and POLLEN, while significant differences for 
MOIST and highly significant differences for all other traits were 
obtained. Mean squares within families for the related line cross were 
not significant for RTLG, DPEAR, and POLLEN while highly significant 
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for all remaining traits. 
The environment X entries within sets interaction was highly 
significant for all traits, indicating genotypes were not consistent in 
their performance across environments. The interaction of environments 
X among families was highly significant for all traits except STAND, 
which was nonsignificant. Mean squares for environment X among 
families for the unrelated line cross were.not significant for STAND 
and POLLEN, significant for DPEAR, and highly significant for all other 
traits. The related line cross mean squares for environment X among 
families were not significant for STKLG and STAND, significant for 
MOIST, and highly significant for the remaining traits. The orthogonal 
contrast detected differences between the two groups and their 
interaction with environment to be highly significant for all traits 
except DPEAR and STAND, which were not significant. 
Interactions of environments X within families and the partitions 
into unrelated and related line crosses were generally highly 
significant for all traits. Only the mean square for DPEAR in the 
environment X within family interaction for the related line cross was 
not significant. 
Means, minimum and maximum values, and ranges of the lines per se 
for the unrelated and related line crosses are presented in Table 6. 
Least significant differences (LSD) are presented only for those traits 
where significant differences were detected between the unrelated and 
related line crosses by the orthogonal contrast in Table 5. 
Mean YIELD of the related line cross was 7.7% greater than that of 
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Table 6. Means, minimum and maximum values, ranges, standard errors 
(SE), and least significant differences (LSD) of line per 
se traits measured in the experiments conducted at Ames 
and Martinsburg in 1985 and 1986 
Trait= 
Cross 
(B73 X MO17)-S2 (B73 X B84)-S2 LSD (0.05)' 
YIELD (q/ha) 
Mean 
Minimum 
Maximum 
Range 
45.73 .± 0.21 
16.62 
69.15 
52.53 
49.55 + 0.22 
23.67 
66.15 
42.48 
RTLG (%) 
Mean 
Minimum 
Maximum 
Range 
5.47 ± 0.23 
0 . 0 0  
34.60 
34.60 
8.86 ± 0.24 
0 .0 0  
39.30 
39.30 
STKLG (%) 
Mean 
Minimum 
Maximum 
Range 
10.10 ± 0.18 
0.70 
46.40 
45.70 
6.32 ± 0.18 
1 .20  
22.30 
21.10 
Y^IELD, RTLG, STKLG, DPEAR, MOIST, and STAND were measured in 
all environments ; POLLEN was measured in the experiment conducted near 
Ames in 1985 and 1986. 
^LSDs are presented only for those traits determined to be 
significant by the orthogonal contrast in the analysis of variance 
(Table 5). 
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Table 6. (Continued) 
Trait 
Cross 
(B73 X MO17)-S2 (B73 X B84)-S2 LSD (0.05) 
DPEAR (%) 
Mean 
Minimum 
Maximum 
Range 
STAND (plants/ha X 1000) 
Mean 
Minimum 
Maximum 
Range 
MOIST (%) 
Mean 
Minimum 
Maximum 
Range 
POLLEN (days)G 
Mean 
Minimum 
Maximum 
Range 
1.24 ± 0.05 
0.00  
9.40 
9.40 
54.04 ± 0.04 
36.80 
59.40 
2 2 . 6 0  
20.67 ± 0.12 
17.80 
24.70 
6.90 
81.23 ± 0.03 
76.5 
8 6 . 0  
9.5 
0.75 ± 0.06 0.19 
0 .0 0  
5.70 
5.70 
52.34 ± 0.04 0.47 
39.80 
57.80 
18.00 
22.39 ± 0.12 0.17 
19.10 
27.00 
7.90 
83.89 ± 0.04 0.28 
79.2 
89.5 
10.3 
'Number of days from planting to 50% pollen shed. 
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the unrelated line cross. This difference in mean YIELD, while 
appearing to be appreciable, was not significant, as indicated by the 
orthogonal contrast in the analysis of variance (Table 5). The lines 
derived from the unrelated line cross showed a greater range in YIELD 
although being lower in mean YIELD. The highest and lowest segregates 
for YIELD were included in the unrelated line cross. 
The evaluation of lines per se for YIELD is graphically presented 
in Figure 2. The frequency distribution for YIELD of the unrelated 
line cross shows a tendency for the lines to be grouped more heavily in 
the center although a normal distribution was indicated. Lines from 
the related line cross deviated from a normal distribution, being 
skewed to the left. 
Means of RTLG, STKLG, DPEAR, MOIST, and POLLEN will tend to 
reflect the contribution of the lines Mol7 or B84 to the two different 
groups since B73 was a common parent. Significant differences were 
detected between the two crosses for MOIST and POLLEN. Mean MOIST and 
POLLEN were greater for the related line cross by 7.7% and 3.2,%, 
respectively. A greater range for MOIST and POLLEN was observed also 
for the related line cross. 
The mean for DPEAR was significantly less for the related line 
cross versus the unrelated line cross. A decrease of 39.5% was 
observed in DPEAR for the related line cross. The percentage 
difference in mean DPEAR was large, due in part, to relatively small 
changes in actual values of DPEAR. The range of values for DPEAR was 
less for the related line cross (0.0% - 5.7%) than for the unrelated 
Figure 2. Frequency distribution of YIELD of lines per se (S2) from 
the unrelated line cross (above) and related line cross 
(below). X, X^, and Xg represent the means of the 
overall experiment, the unrelated line cross, and the 
related line cross, respectively 
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(873X Mo17) - S2 
X =47.6 
Xa = 45.7 
Xr = 49.5 
pyg pyi—I 
18.7 27.3 35.9 44.5 53.1 61.7 
Yield midpoint - q/ho 
70.3 
(B73 X B84) - S2 
18.7 27.3 35.9 44.5 53.1 61.7 70.3 
Yield midpoint - q/ho 
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line cross (0.0% - 9.4%). 
Differences between the two crosses in mean RTLG and STKLG, 
although not significant, showed opposite trends. Mean RTLG was 38.3% 
lower with a greater range of values in the unrelated line cross than 
in the related line cross. Mean STKLG of the related line cross was 
37.4% lower and exhibited a lower range of values than did the 
unrelated line cross. 
Estimates of genotvpic components of variance 
Estimates of among and within family genetic components of 
variance and their interactions with environment are presented in Table 
7. Estimates were considered significant if they exceeded twice their 
standard errors. 
In general, all estimates of among family variance were 
significantly different from zero except for STKLG in the related line 
cross. Most estimates of within family variance were smaller in 
magnitude than the among family component and estimates not 
significantly different from zero were obtained for some traits. 
Estimates of among X environment and within X environment were 
generally large and significantly different from zero and in some cases 
exceeded the estimates obtained for among and within components of 
variance. Larger environmental interactions are generally obtained 
when inbred or partially inbred lines are evaluated versus hybrid 
evaluation. 
All variance component estimates for YIELD were significantly 
different from zero with the among family variance being greater in all 
Table 7. Estimated genotypic components of variance, interactions with environment, and experimental 
errors (o^ ) and their standard errors for among and within families calculated from the 
combined analyses of variance for lines per se 
Trait* 
Component YIELD RTLG STKLG DPEAR MOIST POLLEN" 
q/ha % no. 
Overall 
Among 36.98 ± 6.94 24.94 ± 4.64 11.83 ± 3.38 0.52 ± 0.14 2.20 ± 0.31 3.55 ± 0.52 
Within 11.30 ± 3.41 -1.31 ± 2.30 8.24 ± 2.26 0.27 ± 0.11 0.27 ± 0.09 -0.26 ± 0.16 
Among X E 24.53 ± 4.47 17.70 ± 4.09 18.31 ± 3.02 0.56 ± 0.14 0.43 ± 0.11 1.07 ± 0.27 
Within X E 29.96+4.17 26.12 ±4.37 17.07 ± 2.65 0.35 ± 0.16 0.59 ±0.12 1.85 ± 0.25 
Unrelated 
Among 
Within 
Among X E 
Within X E 
41.78 ± 9.82 
9.87 ± 4.42 
17.06 ± 5.41 
28.19 + 5.52 
21.48 ± 5.15 
-0.38 ± 2.72 
7.38 ± 4.07 
16.78 ± 4.96 
18.22 ± 6.49 
13.23 ± 4.57 
16.76 ± 4.99 
29.49 + 4.92 
0.55 ± 0.23 
0.51 ± 0.19 
0.41 ± 0.19 
0.56 ± 0.23 
1.70 ± 0.34 
0.21 ± 0.12 
0.20 ± 0.13 
0.61 + 0.16 
2.76 ± 0.54 
-0.23 ± 0.25 
0.26 ± 0.30 
2.11 + 0.38 
Among 
Within 
Among X E 
Within X E 
28.50 ± 9.23 
12.84 ± 5.23 
28.06 ± 7.01 
31.86 ± 6.11 
44.78 ± 2.02 
27.68 + 7.28 
-2.44 ± 3.80 
15.06 ± 6.48 
36.16 + 7.24 
56.01 ± 2.53 
2.93 ± 1.55 
2.87 ± 1.64 
0.44 ± 1.60 
3.72 ± 2.29 
31.74 ± 1.43 
0.35 ± 0.16 
0.01 ± 0.10 
0.73 ± 0.20 
0.11 ± 0.19 
3.01 + 0.14 
1.44 ± 0.32 
0.34 ± 0.14 
0.28 ± 0.14 
0.58 ± 0.16 
1.73 ± 0.08 
1.20 ± 0.36 
-0.29 ± 0.19 
0.87 ± 0.34 
1.56 ± 0.31 
0.83 ± 0.05 
^YIELD, RTLG, STKLG, DPEAR, and MOIST were measured in all environments; POLLEN was measured 
in the experiments conducted near Ames in 1985 and 1986. 
N^umber of days from planting to 50% pollen shed. 
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instances than the within family variance. Unrelated line cross 
estimates exhibited a 76.3% greater among family variance than within 
family variance for YIELD. The related line cross estimates showed the 
among component to be 54.9% greater in magnitude than the within 
component. Comparison of the two crosses reveals that the unrelated 
line cross variance estimate for YIELD to be 31.8% greater .than the 
variance estimate obtained for the related line cross for the among 
families component. This reflects the greater variability present in a 
wider genetic based population such as the cross of two unrelated 
lines. 
Estimates of among X environment and within X environment were 
significantly different from zero and large for YIELD. Both the 
unrelated and related line cross estimates for within X environment 
were greater than the estimate obtained for the within component. The 
genetic variation present among and within families for YIELD was 
influenced greatly by the environments that were used for evaluation. 
For RTLG, estimates of within family variance were negative but 
not significantly different from zero. Little or no genetic variation 
existed within families for improvement of RTLG. The related line 
cross estimate for variance among families was 22.4% greater than the 
estimate obtained for the unrelated line cross. Estimates of 
environmental interactions were large and significant for RTLG. 
All variance estimates obtained for STKLG of the related line 
cross were not significantly different from zero. No genetic variation 
was detected either among or within families derived from the related 
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line cross. The unrelated line cross estimate for variation among 
families was 27.4% greater than for within families. Among X 
environments and within X environments estimates were large and the 
within X environment component exceeded the within component by 55.1% 
for STKLG. 
Variances among and within families estimated for DPEAR, MOIST, 
and POLLEN were generally smaller in magnitude than those obtained for 
the traits previously discussed. Although variances were smaller, the 
among family component tended to be greater in magnitude than the 
within family component of variance. DPEAR, MOIST, and POLLEN also 
exhibited greater among family variance for the unrelated line cross 
versus the related line cross by 36.4%, 15.3%, and 56.5%, respectively. 
Broad-based heritabilities, calculated on a progeny mean basis, 
are presented in Table 8. Heritabilities were calculated for among and 
within family selection for the overall experiment, unrelated line 
cross, and related line cross. 
In all instances, heritabilities were larger for among families 
than for within families. Many heritability estimates for among 
families were 1.5 - 2.0 times larger in magnitude than the estimates 
obtained for within families. Heritability estimates for among 
families ranged from 0.89 for POLLEN of the unrelated line cross to 
0.32 for DPEAR of the related line cross. Within family heritability 
estimates ranged from 0.47 for STKLG to negative estimates for RTLG and 
POLLEN for the unrelated line cross. Negative heritabilities were 
obtained due to the negative estimates of genetic components of 
Table 8. Estimated heritabilities of progeny means among and within families and their standard 
errors calculated from genotypic components of variance for traits of the lines per se^  
Trait^ 
Component YIELD RTLG STKLG DPEAR MOIST POLLEN^  
q/ha % - no. 
Overall 
Among 0.70 ± 0.13 0.62 ± 0.12 0.51 ± 0.15 0.43 ± 0.12 0.84 ± 0.12 0.83 ± 0.12 
Within 0.39 ± 0.12 -0.08 ± 0.14 0.43 ± 0.12 0.30 ± 0.12 0.36 ± 0.12 -0.30 ± 0.18 
Unrelated 
Among 0.76 ± 0.18 0.65 ± 0.15 0.63 ± 0.22 0.46 ± 0.19 0.83 ± 0.16 0.89 + 0.18 
Within 0.37 ± 0.17 -0.03 ± 0.19 0.47 ± 0.16 0.43 ± 0.16 0.30 ± 0.17 -0.23 ± 0.24 
Related 
Among 0.63 ± 0.20 0.66 ± 0.17 0.35 ± 0.19 0.32 ± 0.15 0.79 ± 0.18 0.65 ± 0.20 
Within 0.42 + 0.17 -0.13 + 0.20 0.31 + 0.17 0.02 + 0.17 0.42 + 0.17 -0.41 ± 0.27 
H^eritability estimates calculated as CTg/(ôg/6 + ôg^/3 + a^), where: 
ffg and CTgg = estimates of genotypic and genotypic X environment variances, respectively; 
and ffg = pooled experimental error. 
Y^IELD, RTLG, STKIX3, DPEAR, and MOIST were measured in all environments; POLLEN was measured 
in the experiments conducted near Ames in 1985 and 1986. 
^Number of days from planting to 50% pollen shed. 
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variance for RTLG and POLLEN on a within family basis. The negative 
estimates of heritability were not significantly different from zero 
when standard errors were considered. 
Heritability estimates for YIELD were greater among families 
versus within families for the unrelated and related line crosses by 
magnitudes of 2.0 and 1.5, respectively. The heritability estimate 
among families of the unrelated line cross was 17.1% greater than that 
of the related line cross. This reflects the greater amount of genetic 
variance detected among families of the unrelated line cross versus the 
related line cross. 
Estimates of heritability for POLLEN and MOIST among families of 
the unrelated line cross were 0.89 and 0.83, respectively, and 
significantly greater than the estimates obtained for within families. 
Estimates for among families of the related line cross, for the traits 
of POLLEN and MOIST, were in the intermediate range but still 
significantly greater than the within family estimates. Heritabilities 
for RTLG, STKLG, and DPEAR followed the general trend for the among 
family estimate to be significantly greater than the within family 
estimate. Exceptions to this were observed for STKLG of the related 
line cross and DPEAR of the unrelated line cross where no significant 
differences in heritability estimates for among and within families 
were detected. 
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Estimates of additive. dominance. additive X environments. and 
dominance X environments variance 
Estimates and standard errors of additive (a^), dominance (a^), 
2 0 
additive X environments , and dominance X environments (o^g) 
for traits of the lines per se are presented in Table 9. Estimates of 
O 
cr^  for YIELD were significantly different from zero for both the 
unrelated and related line crosses. The unrelated line cross estimate of 
2 
cr^  was 40.1% greater than the related line cross. Negative estimates of 
O O 
cTjj were obtained for YIELD in both crosses. Estimates of for 
YIELD were considered nonsignificant in both the unrelated and related 
line crosses while large and significant estimates of were obtained. 
For RTLG, significant estimates of were obtained. The magnitude 
of was 25.0% larger for the related line cross versus the unrelated 
n o 
line cross. Estimates of a-Q and for RTLG were negative for 
both the related and unrelated line crosses. was large and exceeded 
p 
estimates of in both instances. 
p 
Estimates of were significantly different from zero for the 
traits of MOIST and POLLEN. Negative or nonsignificant estimates of CTq 
2 9 
and a^g were obtained for these two traits. The estimates of cr^ g 
were significantly different from zero for MOIST and POLLEN. 
Estimates of genetic variances for STKLG in the related and 
unrelated line crosses were not significantly different from zero except 
p 
for the estimate of a^g in the unrelated line cross. For DPEAR, 
significant estimates of and a^ g were obtained in the related line 
cross while negative estimates of and existed. All variance 
component estimates for the unrelated line cross were not significantly 
Table 9. Estimates of additive i dominance, (og), additive 
X environments , and dominance X environments (o^g) 
components of variance and their standard errors for traits 
measured in the line per se evaluation 
Trait^ 
Overall 
^AE 
Component YIELD RTLG 
q/ha 
41.77 ± 9.53 34.13 ± 6.37 
-19.17 ± 12.98 -36.75 ± 8.71 
12.73 + 6.58 6.19 + 6.19 
agg 47.18 ± 12.63 46.04 ± 12.88 
Unrelated 
a\ 49.13 + 13.42 28.89 ± 7.09 
-29.40 ± 17.61 -29.64 ± 9.98 
3.95 ± 8.09 -1.35+6.36 
52.42 ± 16.38 34.90 ± 14.31 
Related 
al 29.44 ±12.78 38.52 ± 10.03 
al -3.76 ± 18.60 -43.39 ± 14.03 
16.17 ± 10.20 -4.02+9.89 
47.54 + 18.79 76.35 + 21.15 
^YIELD, RTLG, STKLG, DPEAR, and MOIST were measured in all 
environments ; POLLEN was measured in the experiments conducted near 
Ames in 1985 and 1986. 
N^umber of days from planting to 50% pollen shed. 
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Trait 
STKLG DPEAR MOIST POLLEN^  
10 .29 + 4. 75 0, .51 ± 0, ,20 2. 75 ± 0.41 4, ,91 + 0.47 
6 .19 ± 7. 53 0 .03 + 0. 35 -2. 20 ± 0.47 -5, .43 ±0.54 
13 .03 + 4. 39 0, .52 ± 0, .21 0. 17 ± 0.16 0, .20 ± 0.40 
21 .10 ± 8. 12 0, ,17 ± 0, ,46 1. 01 ± 0.35 3, ,49 ± 0.75 
15 .48 + 9. 17 0, ,39 ± 0. ,33 2. 13 ± 0.45 3, ,83 ± 0.50 
10 .97 + 14. 95 0, ,63 ± 0, ,60 -1. 71 ± 0.55 -4, ,30 + 0.66 
2 .68 + 7. 41 0. ,17 ± 0. 30 -0. 41 ± 0.20 -1. ,07 ± 0.48 
56 .30 ± 14. 70 0, ,94 ± 0. ,67 1. 35 ± 0.47 5. ,29 ± 1.09 
1 .98 + 2. 33 0, ,46 ± 0, ,22 1. 69 ± 0.44 1, ,79 ± 0.33 
3 .77 + 4. 83 -0 .43 ± 0, .35 -1. 01 ± 0.57 -2 .36 ± 0.47 
-1 .90 + 2. 62 0 .90 ± 0, .29 -0. 01 ± 0.22 0 .12 ± 0.49 
9 .34 ± 6. 47 -0 .68 ± 0, .58 1. 16 ± 0.48 2 .99 ±0.94 
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different from zero for DPEAR. 
2 In general, most estimates of were significant while estimates 
2 
of were either negative or not significantly different from zero. 
2 Estimates of were small or not significantly different from zero 
2 
while ajjg variance estimates tended to be large and approach or exceed 
2 
estimates of 
Narrow-sense heritabilities, calculated as the ratio of additive 
genetic variance to the phenotypic variance, are presented in Table 
10. Estimates that contained negative components of variance were 
calculated by two methods. First, negative components were left at 
their estimated value and secondly, negative components were set equal 
to zero and heritabilities recalculated. Inclusion of negative 
components in the calculation of heritability resulted in some 
unrealistic estimates that exceeded unity. Setting negative components 
equal to zero resulted in all heritability estimates being less than 
unity. 
Narrow-sense heritabilities were larger in all instances for among 
families versus within families. Magnitudes of heritability estimates 
for among and within families of the unrelated line cross were, in most 
cases, greater than estimates obtained for the related line cross. 
Exceptions to this occurred for the trait of DPEAR. Estimates ranged 
from a high of 0.84 for MOIST among families of the unrelated line 
cross to a low of 0.10 for STKLG within families of the related line 
cross. 
Estimated genetic gains, based on among family selection and 
Table 10. Narrow-sense heritabillty estimates and their standard 
errors for traits of the lines per se^ 
Trait^ 
Component YIELD RTLG 
q/ha % 
Overall 
Among 0, .79 + 0, .18 (0.73 + 0.17)C 0, ,85 + 0 .15 (0.69 + 0 .13) 
Within 0, .73 + 0, .17 (0.54 ± 0.12) 1, ,02 + 0, .19 (0.49 + 0, .09) 
Unrelated 
Among 0, .89 + 0, ,24 (0.79 + 0.21) 0, ,67 + 0, .21 (0.70 + 0, .17) 
Within 0. 92 + 0. 25 (0.59 + 0.16) 0, ,99 + 0, .24 (0.49 + 0, .12) 
Related 
Among 0, ,65 + 0. ,28 (0.64 + 0.28) 0. 92 + 0. ,24 (0.71 + 0. 19) 
Within 0, .48 0. ,21 (0.45 ± 0.19) 1. 02 + 0, ,26 (0.47 + 0. 12) 
^Narrow-sense heritability estimates calculated as: ^^/[^g/6 + 
(^AE + &DE)/3 + $§], where: eg, 
A^E' ^DE " estimates of additive, dominance, additive X 
environment, and dominance X environment variances, respectively; and 
ffg = pooled experimental error. 
Y^IELD, RTLG, STKLG, DPEAR, and MOIST were measured in all 
environments ; POLLEN was measured in the experiments conducted near 
Ames in 1985 and 1986. 
"^ Estimates in parentheses were calculated by setting negative 
estimates of components of variance equal to zero. 
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Trait 
STKGL DPEAR 
0.44 ± 0.20 
0.27 + 0.12 
0.42 ± 0.17 
0.29 + 0.11 
0.53 ± 0.32 
0.27 + 0.16 
0.33 ± 0.28 
0.16 + 0.14 
0.24 ± 0.28 (0.22 ± 0.26) 
0.11+0.12 (0.10+0.12) 
0.42 ± 0.21 (0.36 + 0.18) 
0.41 ± 0.20 (0.26 ± 0.13) 
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Table 10. (Continued) 
Trait 
Component MOIST POLLEN^  
% no. 
Overall 
-
Among 1, ,05 + 0, .16 (0, .86 + 0, .13) 1, .14 + 0, .11 (0 87 + 0, .08) 
Within 1, ,81 + 0 .27 (0, .74 + 0, .11) 2, .81 ± 0 .27 (0.68 + 0. 06) 
Unrelated 
Among 1. ,04 + 0, .22 (0, ,84 + 0, .18) 1, .23 + 0, .16 (0.82 + 0, 10) 
Within 1. ,52 + 0, .32 (0, ,67 ± 0, .14) 1, ,86 + 0. 25 (0.56 + 0, 07) 
Related 
Among 0. ,93 ± 0, .24 (0, ,81 + 0. 21) 0, ,97 + 0, .18 (0.74 + 0, 13) 
Within 1. ,03 + 0, .27 (0, ,64 ± 0, .17) 1, ,27 + 0, .24 (0.48 + 0, 08) 
N^umber of days from planting to 50% pollen shed. 
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within family selection, are presented in Table 11. In calculations of 
genetic gains, parental control (c) was assumed to be 1.0 and selection 
intensity (k) was held constant at 20% (k - 1.40). Genetic gains were 
calculated and expressed as a percentage of the individual trait mean. 
Genetic gains estimated for among family selection were always 
greater than for within family selection. Among family selection 
genetic gains were 41.8% greater, on the average, than genetic gains 
based on within family selection. For all traits except DPEAR, 
estimated genetic gains for among and within family selection of the 
unrelated line cross were greater than for their respective class in 
the related line cross. This is a reflection of the greater amount of 
genetic variability detected in the unrelated line cross. 
Testcross Evaluation 
Response and mean performance 
Testcrosses were evaluated in 1986 and 1987 in a total of six 
environments. Growing conditions in 1986 were excellent until July 29 
when severe lodging occurred due to heavy winds and rain. Excessive 
lodging at the Ames and Ankeny locations prevented RTLG, STKLG, and 
DPEAR data from being collected. Despite the severe lodging, Ames was 
the highest yielding location in 1986 with a mean YIELD of 82.6 q/ha 
(131.3 bu/a) and a coefficient of variation of 14.3%. 
Testcrosses evaluated in 1987 were grown in almost ideal 
conditions. Above average precipitation and near average temperatures 
produced record yields. Mean YIELD at the Ames location in 1987 was 
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Table 11. Estimates of genetic gain for among and within family 
selection of the lines per se expressed as a percentage of 
the individual trait means^ 
Trait^ 
Groups YIELD RTLG STKLG DPEAR MOIST POLLEN^  
q/ha % - no. 
Overall 
Among 16.2 95.8 36.2 65.0 10.6 3.5 
Within 9.9 56.8 19.8 38.0 6.6 2.2 
Unrelated 
Among 19.1 115.4 39.8 40.3 9.0 3.0 
Within 11.7 68.0 20.1 20.2 5.8 1.8 
Related 
Among 12.2 82.6 14.7 76.0 7.3 1.9 
Within 7.3 47.4 7.1 45.3 4.6 1.1 
G^enetic gains based on parental control (c) equal to one, a 
selection intensity (k) of 20% (k - 1.40), and negative estimates of 
components of variance set equal to zero. 
^YIELD, RTLG, STKLG, DPEAR, and MOIST measured in all 
environments ; POLLEN was measured in the experiments conducted near 
Ames in 1985 and 1986. 
'^ Number of days from planting to 50% pollen shed. 
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96.0 q/ha (152.6 bu/a) with a coefficient of variation for YIELD of 
10.1%. A mean of YIELD of 130.6 q/ha (207.7 bu/a) for entry 2011 was 
recorded at the Ames location in 1987. 
Analyses of variance, pooled over sets and combined over 
environments for the testcrosses, are presented in Table 12. Highly 
significant differences among environments were obtained for all 
traits. Mean squares for sets were highly significant for all traits 
except DPEAR, which was not significant. 
Differences among entries were highly significant for all traits 
except STAND which was not significant. The entries within sets were 
partitioned into the components of among testcross families (S^ /S) 
and within testcross families (S2/S2/S). Mean squares for among 
families were not significant for STKLG, significant for DPEAR, and 
highly significant for all other traits. No significant differences 
were detected for DPEAR among families of the unrelated line cross, 
while significant differences for STKLG and highly significant 
differences for all other traits were detected. Highly significant 
differences for MOIST, significant differences for RTLG, and no 
significant differences for all other traits were obtained for among 
families of the related line cross. The orthogonal contrast, comparing 
the unrelated line cross to the related line cross, exhibited highly 
significant differences for YIELD, MOIST, and RTLG while no significant 
differences were found for the remaining traits. 
Mean squares within families (S2/S2/S) were not significant 
for STAND, significant for DPEAR, and highly significant for all other 
Table 12. Analyses of variance, pooled over sets and combined over 
environments, means, and coefficients of variation (CV) for 
yield and other agronomic traits measured in testcross 
experiments conducted at Ames, Ankeny, and Martinsburg in 
1986 and 1987* 
Source of variation df 
Environments (E) 5 
Sets (S) 4 
E X S 20 
Replications (R)/S/E 30 
Entries (G)/S 327 
S^/S 161 
Sq^ /S-Unrelated 81 
S^/S-Related 75 
Unrelated vs Related 5 
Sg/Sn/S 166 
S2/S1/S-Unrelated 86 
S2/S1/S-Related 80 
E X G/S 1635 
E X S^/S 805 
E X S^/S-Unrelated 405 
E X S^ /S-Related 375 
E X Unrelated vs Related 25 
E X Sg/Si 830 
E X S2/S2^ -Unrelated 430 
E X Sg/S^-Related 400 
Pooled error 1962 
Unrelated cross mean 
Related cross mean 
Overall mean 
CV overall (%) 
Mean squares 
YIELD MOIST Plants ha'^ 
q ha'l % • X 1000 
87252.93** 3623.05** 3568.97** 
2982. 55** 55 .82** 115. 18** 
1369. 47** 68 .91** 23. 92** 
407. 23** 10 .46** 13. 06 
590. 48** 18 .86** 11. ,37 
1012. 22** 34 .57** 15. ,10** 
373. ,70** 10 .25** 21. 34** 
241. ,95 11 .17** 8. ,14 
22910, ,51** 779 .00** 18. ,24 
181, ,45** 3 .63** 7, ,76 
164, ,42** 3 ,75** 9, ,28 
199, ,75 3 .51* 6, ,12 
154, ,28** 2 ,41** 10, ,22** 
185, .04** 2 ,71** 10, ,87** 
114, .42 2 ,10 12, ,64** 
171, ,28 2 ,44 8, ,47 
1535 .51** 16 ,63** 18, ,29** 
124 .44** 2 ,11 9, .58 
90 .30 1 .80 10, .12 
161, .14** 2 ,43** 9 .00 
108 .10 1 ,94 9, .00 
72 .25 18 ,48 59 .02 
83 .09 20 ,45 59 .34 
77.48 19 ,43 59 .18 
13 .42 7 ,17 5, .07 
^YIELD, MOIST, and STAND were measured in all environments ; 
RTLG, STKLG, and DPEAR were measured in the experiments conducted 
near Ames in 1987, Ankeny in 1987, and Martinsburg in 1986 and 1987. 
*,**Significant at the 0.05 and 0.01 probability levels, 
respectively. 
df 
3 
4 
12 
20 
327 
161 
81 
75 
5 
166 
86 
80 
981 
483 
243 
225 
15 
498 
258 
240 
1308 
Mean squares 
RTLG STKLG, DPEAR 
% 
25545. 17** 13934.86** 321. 20** 
569, ,55** 232.88** 2. ,35 
787. 87** 109.21** 10. , 04** 
247. ,98** 63.88** 8. ,21** 
388, 73** 53.83** 7. 64** 
688. ,72** 64.62 10. 22* 
165, 42** 86.18* 4. 16 
361, ,93* 41.75 12. 88 
13423, ,94** 58.29 68. 40 
117, ,18** 43.36** 5. 14* 
82, .77 50.03* 4, .14 
154, ,16* 36.19** 6, ,20** 
137, .16** 33.63** 4, ,89** 
196, .83** 37.25* 6, .10** 
61, .50 36.32 3. 18 
202, 04** 33.27** 7, 50** 
2310, .94** 111.99** 32 .25** 
79, .29* 30.12** 3, 72 
51, .54 34.24** 3, .07 
109, .12** 25.69 4, .43 
70. 35 23.74 3, .98 
4. 43 6.57 1, .08 
14. 29 6.30 1, .75 
9. 18 6.44 1, .40 
91. ,37 75.66 142, ,50 
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traits. In the unrelated line cross, significant differences were 
detected within families for STKLG, highly significant differences for 
YIELD and MOIST, and no significant differences for the remaining 
traits. Mean squares within families for the related line cross were 
highly significant for STKLG and DPEAR, significant for RTLG and MOIST, 
and nonsignificant for YIELD and STAND. This indicated little or no 
genetic variation present within testcross families of the related line 
cross for YIELD. 
The environmental X entries within sets interaction was highly 
significant for all traits, indicating genotypes were not consistent in 
their performance across environments. Mean squares for the 
interaction of environments X among families were highly significant 
for all traits except STKLG, which was significant. The unrelated line 
cross interaction of environment X among families detected only highly 
significant differences for STAND. A highly significant difference was 
detected for RTLG, STKLG, and DPEAR in the related line cross. Highly 
significant differences for all traits were found by the orthogonal 
contrast X environment interaction. 
The interaction of environment X within families for the unrelated 
line cross was highly significant for STKLG only. In the related line 
cross, highly significant differences were detected for YIELD, MOIST, 
and RTLG while all remaining traits were not significant. 
Means, minimum and maximum values, and ranges of testcross traits 
for the unrelated and related line crosses, are presented in Table 13. 
Mean YIELD of the related line cross testcrosses was 13.0% greater than 
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Table 13. Means, minimum and maximum values, ranges, standard errors 
(SE), and least significant differences (LSD) of testcrossed 
lines within groups for traits measured in the experiments 
conducted at Ames, Ankeny, and Martinsburg in 1986 and 1987 
Trait" 
Cross 
(B73 X Mol7)-TC (B73 X B84)-TC LSD (0.05)' 
YIELD (q/ha) 
Mean 
Minimum 
Maximum 
Range 
72.25 ± 0.23 
57.57 
84.48 
26.91 
83.09 ± 0.24 
72.00 
97.34 
25.34 
0.77 
RTLG (%) 
Mean 
Minimum 
Maximum 
Range 
4.43 ± 0.23 
0 .00  
25.20 
25.20 
14.29 + 0.23 
1.80 
30.90 
29.10 
0.89 
STKLG (%) 
Mean 
Minimum 
Maximum 
Range 
6.57 ± 0.13 
1 .00  
18.10 
17.10 
6.30 + 0.14 
2 . 2 0  
20.20 
18 .00  
Y^IELD, STAND, and MOIST were measured in all environments; 
RTLG, STKLG, and DPEAR were measured in the experiments conducted near 
Ames in 1987, Ankeny in 1987, and Martinsburg in 1986 and 1987. 
^LSDs are presented only for those traits determined to be 
significant by the orthogonal contrast in the analysis of variance 
(Table 12). 
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Table 13. (Continued) 
Cross 
Trait (B73 X Mol7)-TC (B73 X B84)-TC LSD (0.05) 
DPEAR (%) 
Mean 
Minimum 
Maximum 
Range 
1.08 ± 0.05 
0.00  
3.40 
3.40 
1.74 ±0.06 
0 .0 0  
5.40 
5.40 
STAND (plants/ha X 1000) 
Mean 
Minimum 
Maximum 
Range 
59.04 ± 0.07 
53.60 
61.20 
7.60 
59.36 ± 0.07 
57.30 
61.30 
4.00 
MOIST (%) 
Mean 
Minimum 
Maximum 
Range 
18.47 ± 0.03 
16.50 
20.70 
4.20 
20.45 ± 0.03 
18.10 
22 .80  
4.70 
0 .10  
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testcrosses of the unrelated line cross. This difference in mean YIELD 
was highly significant as indicated by the analysis of variance and 
LSD. The highest mean yielding testcross (97,3 q/ha) was of a line 
derived from the related line cross while the lowest yielding testcross 
(57.6 q/ha) was of a line derived from the unrelated line cross. 
Frequency distributions for YIELD of the testcrosses axe presented 
in Figure 3. A normal distribution is represented for the testcrosses 
of the unrelated line cross. The frequency distribution for 
testcrosses of the related line cross, although a normal distribution, 
illustrates the superiority in YIELD over the testcrosses of the 
unrelated line cross. 
Differences in mean STKLG, DPEAR, and STAND between the two 
crosses were not significant by the orthogonal contrast in the analysis 
of variance (Table 12). Testcrosses of the related line cross 
exhibited 69.0% more RTLG and a greater range of values than 
testcrosses of the unrelated line cross (Table 13). Related line cross 
testcrosses were also two percentage points wetter, as reflected by 
mean MOIST, than testcrosses of the unrelated line cross at harvest. 
Estimates of genotvpic components of variance 
Estimates of genotypic components of variance and their 
interactions with environment, for among and within testcrosses of S^ 
families, are presented in Table 14. Estimates were considered 
significant if they exceeded twice their standard errors. 
Nearly all estimates of genetic variance among and within 
testcross families, for the experiment overall, were significant. Only 
Figure 3. Frequency distribution of YIELD of testcrosses (TC) from the 
unrelated line cross (above) and related line cross (below). 
X, X^, and Xg represent the means of the overall 
experiment, the unrelated line cross, and the related line 
cross, respectively 
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(B73 X Mo17) - TC 
X =77.5 
Xa = 72.2 
XB= 83.1 
+ H 1 1 1 
59.4 66.6 73.8 81.0 88.2 
Yield midpoint - q/ho 
95.4 
(B73 X B84) - TC 
59.4 66.6 73.8 81.0 88.2 95.4 
Yield midpoint - q/ha 
Table 14. Estimated genotypic components of variance, interactions with environments, and 
experimental errors (â^) and their standard errors for among and within 
families calculated from the combined analysis of variance for testcrosses 
Trait* 
Component YIELD RTLG STKLG DPEAR MOIST POLLEN^ 
q/ha % no. 
Overall 
Among 32. 
O
N
 O
 + 4. 77 28. 38 + 4. 91 0, 
00 00 
+ 0. ,57 0. 17 ± D .08 1. 26 ± 0. 16 4. 24 ± 0. 51 
Within 4. 75 + 1, .73 4. 74 + 1, .72 1, .66 + 0. 64 0. 18 ± 0, .08 0, .13 + 0. 03 0, .21 ± 0. 08 
Among X E 15. 15 + 2, .76 29. 39 + 3, .40 1, .78 + 0. 76 0. 60 ± 0, .11 0, .15 ± 0, .04 
c 
Within X E 8. 17 + 3. 50 4, .47 + 2. 86 3. 19 + 1. 06 -0, .13 ± 0. 14 0. 09 ± 0. 06 — — -
Unrelated 
Among 7.72 ± 2.66 4.54 ± 1.84 2.13 ± 1.00 -0.01 ± 0.06 0.26 ± 0.07 0.66 ± 0.18 
Within 6.18 ± 2.13 3.90 ± 1.66 1.97 ± 1.01 0.13 ± 0.08 0.16 + 0.05 0.35 ± 0.13 
Among X E 6.03 ± 2.53 2.49 ± 1.79 0.52 ± 1.11 0.03 ± 0.10 0.08 ± 0.05 
Within X E -8.90 ± 3.52 -9.41 ± 2.65 5.25 ± 1.57 -0.46 ± 0.16 -0.07 ± 0.07 
Related 
Among 1.34 ± 2.20 7.18 ± 4.16 -0.13 ± 0.60 0.23 ± 0.15 0.32 ± 0.08 0.11 ± 0.07 
Within 3.22 ± 2.77 5.63 ± 3.25 1.31 ± 0.76 0.22 ± 0.13 0.09 ± 0.05 0.05 ± 0.09 
Among X E 2.54 ± 4.42 23.23 ± 5.35 1.90 ± 0.97 0.77 ± 0.20 0.00 ± 0.06 
Within X E 26.52 ± 5.94 19.39 ± 5.15 0.98 ± 1.26 0.23 ± 0.22 0.25 ± 0.09 
ffg 108.10 ± 3.45 70.35 ± 2.75 23.74 ± 0.93 3.98 ± 0.16 1.94 ± 0.06 0.98 ± 0.08 
^YIELD and MOIST were measured in all environments; RTLG, STKLG, and DPEAR were measured in 
the experiments conducted near Ames in 1987, Ankeny in 1987, and Martinsburg in 1986 and 1987. 
^Number of days from planting to 50% pollen shed. 
^POLLEN data taken in one environment only as number of days from planting to 50% pollen 
shed. 
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the among family estimate for STKLG and within X environments for DPEAR 
and MOIST were considered not significantly different from zero. 
Estimates of genetic variances among testcross families were 
significantly greater than within testcross families for YIELD, RTLG, 
MOIST, and POLLEN. As expected, estimates of among and within 
testcrosses X environments were generally smaller in magnitude for 
testcrosses than for the lines per se. Testcrosses normally exhibit 
less of an interaction with environment than do lines per se due to 
their broader genetic base. 
Genetic variance estimates for among testcross families of the 
unrelated line cross were all significant except for DPEAR. 
Significant estimates of genetic variation within testcross families 
were obtained for YIELD, RTLG, MOIST, and POLLEN. Estimates of genetic 
variation among testcross families though, were not significantly 
greater than within testcross families when standard errors were 
considered. It was expected, a priori, that genetic variances among 
testcross families would be significantly greater than within testcross 
families. Most estimates of among and within X environments, for the 
unrelated line cross, were small and not significantly different from 
zero. 
Estimates of genetic variance among testcross families of the 
related line cross, were not significantly different from zero except 
for MOIST. No significant estimates for genetic variance within 
testcross families were obtained. These nonsignificant estimates 
suggested limited genetic variation was expressed in the related line 
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cross for discrimination either among or within testcross families. 
Environmental interactions were generally not significantly different 
from zero except for YIELD and RTLG. 
Heritabilities calculated on a progeny mean basis for among and 
within testcross families are presented in Table 15. Considering the 
testcrosses overall, heritabilities were greater among families versus 
within families for YIELD, RTLG, and MOIST. The heritability among 
testcrosses for YIELD was 58.1% greater than for within testcrosses. 
Heritability estimates for the unrelated line cross were generally 
small. Few differences were exhibited between the estimates of 
heritability for among and within testcross families. Heritabilities 
among and within testcross families for YIELD were 0.44 and 0.45, 
respectively. Similarity of heritability estimates for among and 
within testcross families of the unrelated line cross, reflected the 
similarity in genotypic variance estimates. 
Testcrosses of the related line cross exhibited very low 
heritability estimates. Estimates of heritability within testcross 
families were actually larger than estimates for among testcross 
families in the related line cross for YIELD, STKLG, and DPEAR. These 
estimates suggest that little or no genetic variation was expressed 
either among or within the testcross progenies of the related line 
cross. 
Correlations Between Lines and Testcrosses 
Simple and genotypic correlations between traits of the lines per 
^ and their testcrosses are presented in Table 16 for the unrelated 
Table 15. Estimated heritabilities among and within families and their standard errors 
calculated from genotypic components of variance for traits of the 
testcross^ 
Traitb 
Component YIELD RTLG STKLG DPEAR MOIST 
q/ha 
Overall 
Among 0.74 ± 0.11 0.64 + 0.11 0.21 ± 0.13 0.21 ± 0.10 0.87 ± 0.11 
Within 0.31 ± 0.11 0.32 ± 0.11 0.31 ± 0.12 0.28 ± 0.12 0.42 ± 0.11 
Unrelated 
Among 0.44 ± 0.15 0.33 ± 0.13 0.41 ± 0.19 -0.01 ± 0.12 0.60 ± 0.16 
Within 0.45 ± 0.16 0.38 ± 0.16 0.32 ± 0.16 0.26 ± 0.16 0.52 ± 0.15 
Related 
Among 0.12 ± 0.20 0.33 ± 0.19 -0.04 ± 0.18 0.25 ± 0.17 0.66 ± 0.16 
Within 0.19 ± 0.17 0.29 ± 0.17 0.29 + 0.17 0.29 + 0.17 0.31 ± 0.16 
^Heritability estimates calculated as a^/(a^/12 + + ffg) where: 
a9 a2 
and = estimates of genotypic and genotypic X environment variances, respectively; 
6 6® 
and âg = pooled experimental error. 
^YIELD and MOIST were measured in all environments; RTLG, STKLG, and DPEAR were measured in 
the experiments conducted near Ames in 1987, Ankeny in 1987, and Martinsburg in 1986 and 1987. 
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line cross and Table 17 for the related line cross. Correlations were 
calculated using entry means for the lines per se and testcrosses. 
Genotypic correlations were calculated based on genotypic variances 
among families for both the unrelated and related line crosses. 
Correlations between line per se and their respective testcross traits 
are on the diagonal. 
Simple correlations between line and their testcross traits ranged 
from 0.15 for YIELD to 0.49 for RTLG in the unrelated line cross and 
from 0.08 for YIELD to 0.48 for MOIST in the related line cross. All 
simple correlations between line and their testcross traits were either 
highly significant or significant except for YIELD in both the 
unrelated and related line crosses. The simple correlation between 
line and testcross STKLG was significantly greater for the unrelated 
line cross (r - 0.48) than the related line cross (r = 0.18). All 
other simple correlations for traits compared across groups were not 
significantly different from each other. 
Genotypic correlations tended to follow the pattern of simple 
correlations but larger in magnitude. Genotypic components of variance 
used to calculate genotypic correlations were small for testcross 
traits in comparison to the line per se traits. Small testcross 
variances had the effect of reducing the denominator of the genetic 
correlation equation, thus increasing genetic correlation values. As a 
result, some genetic correlations greater than unity were obtained. 
The off-diagonals in Table 16 and 17 represent simple and 
genotypic correlations between different line per se and testcross 
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Table 16. Simple and genotypic (in parentheses) correlations between 
traits of the lines per se (S^) and testcrosses for the 
unrelated line cross calculated from among family components 
of variance 
Testcross traits 
Sg traits YIELD RTLG STKLG DPEAR MOIST 
YIELD 0.15 0.04 0.05 -0.06 0.08 
(0.34) (0.10) (0.14) ( )^ (0.16) 
RTLG -0.05 0.49** 0.15* 0.05 0.01 
(-0.12) (1.25) (0.42) ( ) (0.01) 
STKLG 0,16* 0.13 0.48** 0.04 -0.14 
(0.46) (0.41) (1.65) ( ) (-0.37) 
DPEAR -0.30** -0.05 -0.07 0.16* -0.01 
(-0.96) (-0.16) (0.26) ( ) (-0.02) 
MOIST 0.10 0.23** 0.08 0.04 0.47** 
(0.21) (0.52) (0.20) ( ) (0.87) 
^Genotypic correlation not calculated due to negative estimate 
of genotypic variance among testcross families. 
*,**Significant at the 0.05 and 0.01 probability levels, 
respectively. 
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Table 17. Simple and genotypic (in parentheses) correlations between 
traits of the lines per se (Sg,) and testcrosses for the 
related line cross calculated from among family components 
of variance 
Testcross traits 
Sg traits YIELD RTLG STKLG DPEAR MOIST 
YIELD 0,08 0.01 -0.10 0.09 " 0.09 
(0.50) (0.02) ( )^ (0.32) (0.19) 
RTLG 0.07 0.36** -0.14 -0.08 0.16* 
(0.36) (1.05) ( ) (-0.23) (0.29) 
STKLG -0.14 0,06 0.18* 0.18* -0.17* 
(-1.23) (-0,29) ( ) (0.86) (-0.51) 
DPEAR -0.01 -0.05 0.05 0.31** -0.01 
(-0.07) (-0.18) ( ) (1.25) (-0.02) 
MOIST 0.10 0.05 0,02 -0,07 0.48** 
(0.52) (0.13) ( ) (-0.20) (0.85) 
^Genotypic correlation not calculated due to negative estimate 
of genotypic variance among testcross families. 
*,**Significant at the 0,05 and 0,01 probability levels, 
respectively. 
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traits. Only three of the off-diagonal simple correlations from each 
of the two crosses were significant, but all were small. Breeders are 
more interested in correlations of line per se traits with testcross 
YIELD. These correlations are represented by the first column in 
Tables 16 and 17. Simple correlations between line per se traits and 
testcross YIELD of the unrelated line cross (Table 15) were highly 
significant for DPEAR-YIELD (-0.30) and significant for STKLG-YIELD 
(0.16), while no significant simple correlations were found in the 
related line cross. The correlations between line per se traits and 
testcross YIELD were not of a sufficient magnitude to be of any 
predictive value. 
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DISCUSSION 
Inbred line development consumes much of the breeder's time and 
available resources in commercial maize breeding programs. Visual 
selection is usually practiced among and within families for one to two 
generations of inbreeding before testcrosses are made and combining 
ability is evaluated. Effective discrimination among and within inbred 
and testcross progenies is dependent upon the magnitude of genetic 
variation that is present. The potential success for extraction of 
inbred lines is, therefore, a function of mean performance and range of 
genetic variability in the F2 source populations and subsequent 
inbred generations. 
Performance and Genetic Variability Among 
and Within the Lines Per Se 
Mean YIELD of lines derived from the related line cross was 7.7% 
greater than lines derived from the unrelated line cross. While the 
difference in YIELD between the two crosses was not considered 
significant (Table 5), it seemed to be appreciable. This difference in 
YIELD may be attributable, in part, to inbreeding depression. This 
study did not include the required progenies needed to estimate 
inbreeding depression. Han (1987), using the same source populations 
as were used in the present study, evaluated the BC^, BC2, and S^ 
progenies and obtained estimates of inbreeding depression. The related 
line cross of B73 X B84 exhibited an inbreeding depression of -17.6% 
while the unrelated line cross of B73 X Mol7 displayed a greater 
inbreeding depression estimate of -29.0%. Similar estimates of 
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inbreeding depression in these same source populations were obtained by 
Covarrubias (1987). Because B73 and B84 are related lines and have 
more alleles in common (therefore, more homozygous loci when crossed 
than would the unrelated lines of B73 and Mol7), inbreeding depression 
would be expected to be less in lines derived from the related line 
cross versus those derived from the unrelated line cross. 
The relative contribution of Mol7 and B84 to the unrelated and 
related line crosses, respectively, is evident for MOIST, POLLEN, and 
DPEAR because of the common parent B73. B84 is approximately 2 days 
later maturing than Mol7 and this is reflected in the means for MOIST 
and POLLEN. Lines from the unrelated line cross were approximately 2% 
wetter at harvest and 2.5 days later flowering than lines from the 
related line cross, B84 has better ear retention than Mol7 and, 
therefore, a decrease of 39.5% was observed in DPEAR for the related 
line cross. 
Mather and Jinks (1971) derived genetic variances for inbred 
families at different levels of inbreeding. Expected genetic variances 
are always greater for selection among versus within lines (Table 1). 
At the S^ level of inbreeding, the expected genetic variance among 
lines is + l/4ag and within lines is - l/2cr^ + 1/2ctq. The 
total genetic variance of the S^ lines is, therefore, =• 3/2CT^ + 
3/4f§. 
In the present study, estimates of genotypic components of 
variance for among and within S^ families (Table 7) were in agreement 
with expected genetic variances for most traits. Most estimates of 
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among family variance were significant and in all instances larger than 
the estimate of within family variance. Because of the common genetic 
background of B73 and B84, genotypic variances of the related line 
cross tended to be smaller in magnitude than genotypic variances of the 
unrelated line cross (B73 X Mol7). 
For YIELD, the trait of primary interest, there was significant 
genetic variation present both among and within families of the 
unrelated and related line crosses. Although significant genetic 
variation was present within families for YIELD, the magnitude was less 
than for among families. Selection within families would not be as 
effective as among family selection and would generate sub-lines or 
sister lines that are more genetically similar. In the present study, 
the estimate of genetic variance among families of the unrelated 
line cross was 1.5 times greater than in the related line cross. Han 
(1987) and Govarrubias (1987) reported genetic variances for YIELD 
among lines derived from the unrelated line cross to be 2.1 and 
2.8 times as large, respectively, as those from lines derived from the 
related line cross. Because of the greater genetic variance among 
families of the unrelated line cross versus the related line cross, a 
greater response to selection for YIELD would be expected in the 
unrelated line cross. 
Genotypic variance estimates for among families were positive and 
significant for all remaining traits except STKLG of the related line 
cross. As expected, variances were of a greater magnitude for the 
unrelated line cross except for STKLG. This would indicate a greater 
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response to selection for these traits would be expected for among 
family selection in the unrelated line cross. Most estimates of within 
family genetic variance were negative or not significantly different 
from zero, indicating less progress from selection within families 
would be expected for these traits. 
Estimates of among X environment and within X environment 
components of variance were significant and fairly large relative to 
their main effects. These large genotype X environment interactions 
indicate that traits should be evaluated over multiple environments. 
This presents a problem to the breeder because visual selections for 
traits of interest are made in the nursery which is representative of 
only one environment. Visual selection among and within families at 
early stages of inbreeding should be used as a means of discarding 
unfavorable genotypes rather than trying to select the superior 
genotypes (Clucas and Hallauer, 1986). Estimates of combining ability, 
obtained through early generation testing, are needed to identify 
superior progenies that will be selected for continued inbreeding. 
Broad-based heritability estimates (Table 8) reflected the 
magnitudes of genotypic components of variance. Heritabilities were 
larger for among families versus within families for all traits. This 
indicates a greater potential for success by selecting among the 
families at the level of inbreeding rather than within families. 
Heritability estimates also reflected the greater genetic variance of 
the unrelated line cross. A greater response to selection would be 
expected among families of the unrelated line cross, although 
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heritabilities were of a sufficient magnitude for among families of the 
related line cross for YIELD, RTLG, MOIST, and POLLEN that progress 
could be expected. 
Estimates of genetic components of variance (Table 9) showed 
A 
estimates of to be significantly different from zero for the 
evaluated traits. Exceptions to this were observed in both the 
unrelated and related line crosses for STKLG and the unrelated line 
p 
cross for DPEAR. All estimates of were not significantly different 
from zero or were negative. The implications are that additive effects 
were of greater importance than dominance effects for traits evaluated 
in this study. Previous studies by Horner et al. (1973), Russell et 
al. (1973), Hoegemeyer and Hallauer (1976), and others have indicated 
additive effects are greater than nonadditive effects in maize. The 
p 
estimate of for YIELD of the unrelated line cross was 1.7 times 
greater than the estimate from the related line cross. The greater 
amount of additive genetic variance for the unrelated line cross 
implies that more loci are segregating for YIELD than in the related 
line cross. This again is a result of the genetic similarity of B73 
and B84 or genetic disimilarity of B73 and Mol7. 
The magnitudes of tended to be small and not significantly 
different from zero, suggesting that estimates of were unchanged 
in ranking or magnitude across the environments used for evaluation. 
2 In contrast, estimates of were large and significant. Because of the 
significant estimates of a^g, this would account for the failure to detect 
significant estimates of CTq. It seems dominance effects 
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were present, but their expression was not consistent among 
environments. Han (1987) reported significant estimates of 
in the F2 generation of both crosses from use of a design III mating 
design. 
The large number of negative estimates of variance components that 
were obtained caused some concern. Variances by definition, should 
always be positive. Dudley and Moll (1969) suggested that negative 
estimates of variance components should be reported because when 
averaged with estimates obtained from previous samplings of the 
reference populations, they would approach a true value. When negative 
estimates were not significantly different from zero, it suggests that 
the real value was zero or some small positive quantity. 
Searle (1971) suggested that negative estimates of variance 
components may be due to factors such as inadequate genetic or 
statistical models, poor experimental technique, and inadequate 
sampling of reference populations. Statistical models used in this 
experiment were carefully defined in terms of random and fixed effects 
and what genetic interpretations could be made from the results. Means 
and coefficients of variation for the lines per se indicated that 
experimental techniques used in this study were good. Inadequate 
sampling of the reference population is always an area for concern in 
genetic studies. Inclusion of more progenies for evaluation, 
especially for detecting effects of the related line cross, would have 
been desirable. Four to six $2 progenies, instead of two, within 
each family would have increased precision of among and within 
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family variance estimates but experiment size would have rapidly become 
too large for available testing resources. The main factor may have 
been the sample of environments included for the evaluation of the 
lines. 
Narrow-sense heritability (Table 10) and genetic gain (Table 11) 
estimates were in agreement with earlier observations that selection 
among families versus within families would result in the greatest 
response to selection. Genetic gains were clearly superior for among 
family selection, being 41.8% greater, on the average, than genetic 
gains for within family selection. For all traits except DPEAR, 
narrow-sense heritabilities and genetic gain estimates were greater in 
magnitude for the unrelated line cross versus the related line cross. 
Estimates of genetic gains for YIELD of the unrelated line cross were 
1.6 times greater than estimates for the related line cross for both 
among and within family selection. This was an indication of the 
greater amount of additive genetic variance and number of segregating 
loci detected for YIELD in the unrelated line cross. 
Estimates of genotypic components of variance, broad and narrow 
sense heritabilities, and genetic gains for the lines per se all 
suggested that selection among families would result in a greater 
response than selection within families. Based on practical 
experience and expected genetic variances among and within lines (Table 
1), breeders realize that selection within lines at all but the very 
earliest stages of inbreeding is an ill-advised expenditure of 
resources. Making even a few to numerous selections within lines at 
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early stages of inbreeding poses problems for the breeder. The problem 
of selection within lines or families at or S2 stages of 
inbreeding is two-fold: (1) you begin to generate numerous sister 
lines that may be genetically similar; and (2) nursery size expands 
rapidly and can soon become unmanageable. 
Significant genetic variation was detected within families of both 
the unrelated line cross and related line cross for YIELD (Table 7). 
Even though significant, the genetic variation within families for 
YIELD was significantly less than the among family genetic variance. 
To effectively utilize the genetic variation present within families at 
the level of inbreeding, it may be necessary to extensively sample 
the progeny within individual lines to detect superior segregates. 
This may be done by growing rows with greater number of plants or 
multiple rows of the individual lines selected within families. 
Estimates of genetic variability, heritabilities, and genetic 
gains for the families were greater in the unrelated line cross 
suggesting a greater response to selection should be possible. Because 
B73 (Reid Yellow Dent type line) and Mol7 (Lancaster Sure Crop type 
line) are from different heterotic groups, lines derived from the 
unrelated line cross can present problems for the breeder. Russell 
(1985) emphasized that while good lines per se might be developed from 
such sources, the question of where these lines fit into established 
heterotic groups and what lines should be used as testers may arise. 
Hence, lines derived from unrelated line crosses may require more 
extensive evaluation to determine their future use in hybrids. 
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Performance and Genetic Variability Among 
and Within Testcross Progenies 
Mean YIELD of the related line cross testcrosses was 13.0% greater 
than testcrosses of the unrelated line cross. Part of the highly 
significant difference in mean YIELD may be due to differences in 
heterotic response of the two groups. Heterosis is defined by Falconer 
o 
(1981) as Hp^ = dy ; where - heterosis in the , d = dominance, 
and y = difference in gene frequency between the two populations. If 
we do not consider dominance, the differences in gene frequencies 
between the two groups and their respective testers may explain, in 
part, the differences seen in heterotic response. 
The related cross lines, B73 and B84, are classified as Reid 
Yellow Dent type lines while the lines of the single-cross tester, Mol7 
and MBS2040, are classified as Lancaster Sure Crop type lines. 
Testcrosses of the related line cross are, therefore, crosses of two 
distinct heterotic groups and differences in gene frequencies would 
expected to be maximized. The lines used in the formation of the 
unrelated line cross, B73 and Mol?, represent a mix of the two 
heterotic groups mentioned previously. The single-cross tester lines, 
H99 and A619, are classified as Oh43 type lines which are intermediate 
to the Reid Yellow Dent and Lancaster Sure Crop type lines. Because of 
the mix in heterotic groups and an intermediate type of tester being 
used, differences in gene frequencies are not expected to be at a 
maximum.' Therefore, based on expected differences in gene frequencies 
between groups and their respective testers, the related line cross 
testcrosses should yield more than the unrelated line cross 
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testcrosses. 
Estimated genotypic variances for the testcross progenies (Table 
14) did not exhibit clear differences among and within families as did 
the lines per se. For testcrosses of the unrelated line cross, 
significant genetic variation was detected both among and within 
testcross families for YIELD, RTLG, and MOIST but these were not 
significantly different from one another when standard errors were 
considered. Although there was significant genetic variation present 
for these traits, effective discrimination between the among and within 
components for testcross families was not possible. 
The related line cross testcrosses did not exhibit any significant 
genetic variation either among or within testcross families, except for 
MOIST among families. Lack of genetic variation would minimize 
effective selection and improvement from taking place in the related 
line cross based on testcross performance. Testcross results of the 
unrelated and related line crosses were not anticipated, especially 
when genetic variances for the testcross experiment overall were 
observed. Variances among and within testcross families for the traits 
of YIELD, RTLG, MOIST, and POLLEN were significant with the among 
component being significantly greater than the within component 
overall. 
There may be several reasons as to why genotypic variances among 
testcross families did not follow expectations when partitioned into 
the unrelated and related line crosses. The among testcross families 
(S^/S) sums of squares (Table 12) was partitioned into three 
components: (1) among testcross families of the unrelated line cross, 
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(2) among testcross families of the related line cross, and (3) an 
orthogonal contrast comparing the two crosses. A disproportionate 
amount of the sums of squares was partitioned into the orthogonal 
contrast which had only five degrees of freedom. Considering YIELD as 
a specific example, 70% of the sums of squares were partitioned to the 
orthogonal contrast. Large differences between the two groups 
accounted for much of the variation while only 30% remained to detect 
differences among families of the two groups. Similar results of the 
partitioning of sums of squares for among families were obtained for 
the other traits as well. 
Another reason for the lack of discrimination among and within 
testcross families may be due to the types of testers that were used in 
this study. Tester theory developed by Rawlings and Thompson (1962) 
and Allison and Curnow (1966) is based on the expected variability 
among testcrosses for differing gene frequencies and levels of 
dominance in the tester. Their work indicates the best tester is one 
that has low gene frequencies for the favorable alleles that condition 
the traits of interest in the material being evaluated. The level of 
dominance in maize is often in the partial to complete range (Hallauer, 
1975). Under these conditions, variation among testcrosses will be 
greater if gene frequencies of the tester are low versus a tester with 
higher gene frequencies. 
The testers used in this study were single-crosses of elite inbred 
lines. While frequencies of favorable alleles in elite lines are 
presumably higher, we may have been unfortunate in choosing 
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single-cross testers that happened to have relatively high allelic 
frequencies for the traits of interest. The testers, therefore, may-
have masked the genetic variation that was present among and within the 
testcross families. 
Better discrimination among and within testcrosses might have been 
attained with the use of inbred instead of single-cross testers. 
Homer et al. (1973) found genetic variation among testcrosses would be 
twice as great for an inbred tester as opposed to a broad-based 
population tester. Although the genetic variation among testcrosses 
would not be twice as great for an inbred versus a single-cross, the 
inbred tester may permit more effective discrimination among and within 
testcross families. But as Comstock (1979) emphasized, the choice of 
inbred line to use as tester is dependent on the relative frequency of 
alleles relative to the materials tested. 
The use of more than one tester for each of the two groups would 
also increase precision in estimating variances. Most early tests of 
combining ability are made by using two different inbred testers 
(Bauman, 1981). Testers for the related line cross would be Lancaster 
Sure Crop type lines (i.e., Mol7) while testers for the unrelated line 
cross would be both Lancaster Sure Crop and Reid Yellow Dent (i.e., 
B73) type lines because of the overlap in heterotic groups discussed 
previously. Because of limits on experiment size and resources, the 
use of multiple testers was not possible. 
Heritability estimates for the testcrosses (Table 15) reflected 
the lack of discrimination among and within families for the unrelated 
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and related line crosses. Because of the low estimates obtained for 
genotypic components of variance, heritabilities were low and indicated 
little advance from selection would be expected in either cross by 
testcross evaluation. 
Correlations Between Lines and Testcrosses 
Correlation studies have been conducted in maize for many years 
with mixed results. A few studies, such as those by Jenkins (1929), 
have shown significant and positive correlations between testcross 
yield and parental line traits. Others, such as Johnson and Hayes 
(1936), found traits of inbreds were not significantly correlated with 
combining ability. While numerous studies have been conducted to 
assess correlations between line performance and combining ability, 
most results have shown the relationship to be too small to be of 
predictive value (Hallauer and Miranda, 1981). 
Simple and genotypic correlations between traits of the lines per 
and the same traits of their testcrosses were presented in Tables 16 
and 17. Correlations that were of primary interest were those of line 
per ^  traits with testcross YIELD. Simple correlations between 
testcross YIELD and line traits were very low and in all but two cases 
in the unrelated line cross, were not significant. All of these 
correlation estimates were too low to be of much practical value for 
use in selection programs. 
Correlations between identical line and testcross traits were 
either significant or highly significant, except for YIELD. 
Correlations of line YIELD with testcross YIELD were very low; 0.15 and 
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0.08 for the unrelated and related line crosses, respectively. Based 
on these results, selection for YIELD in the lines per se would not be 
effective in improving combining ability. Even though significant 
correlations were obtained for the remaining traits, they were still 
not of a sufficient magnitude to be used for selection purposes. 
A computer simulation study by Smith (1986) evaluated correlations 
between lines per se and testcrosses for three types of testers. 
Simulated testers were: = an average tester,, !£ - an above 
average (good) tester, and Tg = an unrelated tester. Results showed 
correlations to be positive but below 0.5. Correlations using a good 
tester and an unrelated tester were 0.22 and 0.28, respectively. These 
correlations were low and comparable to empirical results reported in 
the literature. 
Smith (1986) indicated that due to masking effects of the testers 
and sampling of gametes as testcrosses are formed, correlations between 
testcross and line per se performance are expected to be low. Low 
correlation estimates encountered in the present study may have been 
partially due to masking effects of the testers. As previously 
discussed, the frequency of favorable alleles in the testers may have 
been too high for traits of interest to effectively evaluate the 
lines. Smith's (1986) results show that as the number of favorable 
alleles in the tester increases, covariances will be decreased and 
effectively reduce correlation estimates. Smith's study also supported 
the hypothesis that low estimates of genetic variances among 
testcrosses were obtained in the present study because of high 
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frequencies of favorable alleles in the testers. Simulation results 
showed a reduction in genetic variance among testcrosses when high 
performance (good) testers were used. 
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SUMMARY AND CONCLUSIONS 
Two maize single-cross source populations, B73 X Mol7 and B73 X 
B84, were used to derive lines for the determination of genetic 
variances among and within S^ progenies. B73 and Mol7 are unrelated 
inbred lines representing the Reid Yellow Dent and Lancaster Sure Crop 
heterotic groups, respectively. B73 and B84 are related inbred lines 
from the Reid Yellow Dent heterotic group. Two S2 lines per S^ 
family were evaluated for 86 S^ families of the unrelated line cross 
(172 S2 lines) and 80 S^ families of the related line cross (160 
S2 lines). The 332 S2 entries were evaluated as lines per se in 
1985 and 1986 in a total of three environments. 
In addition to the line per se evaluation, each S2 line was 
testcrossed to estimate genetic variances among and within testcross 
families of S^ lines. Lines from the unrelated line cross were 
testcrossed with the single-cross H99 X A619, while the lines from the 
related line cross were testcrossed with the single-cross Mol7 X 
MBS2040. Testcrosses were evaluated in a total of six environments 
during 1986 and 1987. 
Results of the S2 line per se evaluation showed lines of the 
related line cross had a 7.7% greater mean YIELD than lines of the 
unrelated line cross. The difference in mean YIELD may have been the 
result of less inbreeding depression in the related line cross due to 
the genetic similarity of lines used in the related line cross. 
One of the objectives of this study was to estimate and compare 
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genetic components of variance among and within families derived 
from unrelated and related line cross F2 populations. Most estimates 
of among family variance were significant and in all instances larger 
than the estimate of within family variance. Significant genetic 
variation was detected among and within families of the unrelated and 
related line crosses for YIELD, although the among family component was 
greater in magnitude. Selection for YIELD within families would 
generate sister lines that are more genetically similiar and would not 
be as effective as among family selection. The estimate of genetic 
variance among S^ families of the unrelated line cross was 1.5 times 
greater than in the related line cross for YIELD. 
p 
Significant estimates of additive genetic variance (cr^) were 
obtained for most traits for both crosses. Because estimates of 
p 
dominance genetic variance (CT^) were not significantly different from 
zero, additive effects were more important than dominance effects in 
both F2 populations. The estimate of for YIELD of the unrelated 
line cross was 1.7 times greater than the estimate obtained from the 
related line cross. The implication is that more loci were segregating 
for YIELD in the unrelated line cross. 
Genotypic components of variance, broad and narrow-sense 
heritabilities, and genetic gains suggested that selection among 
families would result in a greater response than selection within 
families at the S^ level of inbreeding. When significant genetic 
variation is present within families, it may be necessary to 
extensively sample the progeny within individual lines to detect and 
Ill 
isolate the superior segregates. 
A greater response to selection should be possible in the 
unrelated line cross as indicated by the greater estimates of genetic 
variability, heritabilities, and genetic gains. Because of the mix in 
heterotic groups of the unrelated line cross, lines derived from these 
types of source populations, however, may require more extensive 
evaluation to determine their future use in hybrids. The questions of 
where these lines fit into established heterotic groups and what lines 
should be used as testers may arise. 
A second objective of this study was to estimate and compare 
genetic components of variance among and within the testcrosses of the 
families. Genotypic variances for the testcrosses were generally 
smaller in magnitude for among and within testcross families than their 
respective component in the $2 line evaluation. Significant 
estimates of genetic variation among and within testcross families were 
obtained for YIELD, RTLG, and MOIST of the unrelated line cross. The 
estimates of among and within testcross families were not significantly 
different from one another though, implying that effective 
discrimination between the among and within testcross family components 
would not be possible within these F2 populations for the testers 
used. 
Genetic variance estimates of the related line cross for among and 
within testcross families were not significantly different from zero, 
except for MOIST among testcross families. The lack of genetic 
variation in the related line testcrosses would minimize effective 
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selection and improvement for traits of interest based on testcross 
performance. 
Several reasons were suggested to account for the low and 
nonsignificant estimates of genetic variation among and within 
testcross families of the unrelated and related line crosses. First, 
partitioning of the sums of squares in the analysis of variance showed 
large differences between the two crosses with little variation 
remaining for the detection of differences among testcross families. 
Secondly, the choice of single-cross testers that had relatively high 
allelic frequencies for the traits of interest may have masked the 
genetic variation that was present among and within the testcross 
families. A suggestion for future studies of this type would be to use 
an elite line inbred tester rather than a single-cross tester. Genetic 
variation among testcrosses would be increased by use of an appropriate 
inbred tester allowing for better discrimination among and within 
testcross progenies. 
Correlations between lines per se and testcrosses were generally 
low and not significant. Even when significant correlation estimates 
were obtained, they were not of a sufficient magnitude to be of much 
practical value for use in a selection program. Low and nonsignificant 
estimates of genetic variance among testcross families contributed to 
lower covariance estimates which effectively reduced correlation 
coefficients. 
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GLOSSARY FOR THE APPENDIX 
The abbreviations used throughout the appendix are described as 
follows : 
(1) Stand (STAND) was obtained by recording the number of plants 
per plot in late June and converted to plants per hectare. 
(2) Grain yield (YIELD) was recorded as the total amount of 
shelled grain harvested per plot by the combine and expressed 
as quintals per hectare, adjusted to 15.5% grain moisture. 
(3) Percent root lodging (RTLG) was recorded just prior to 
harvest as the number of plants per plot leaning 30° or 
more from perpendicular and expressed as a percentage of 
plants per plot. 
(4) Percent stalk lodging (STKLG) was recorded as the number of 
plants per plot with stalks broken below the primary ear node 
and expressed as a percentage of plants per plot. 
(5) Percent dropped ears (DPEAR) was recorded as the number of 
ears per plot that had fallen to the ground prior to harvest 
and expressed as a percentage of plants per plot. 
(6) Percent grain moisture (MOIST) was recorded on the combine at 
harvest by a Dickey-John portable moisture tester. 
(7) Date of 50% pollen shed (POLLEN) was measured as the number 
of days after planting that at least half of the plants in a 
plot had begun to shed pollen. 
(8) Ear height (EHT) was measured in centimeters from the ground 
to the upper most ear-bearing node. Ten competitive plants 
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per plot were measured and EHT expressed as a mean of those 
measurements. 
(9) S^ /S represents the among lines source of variation in the 
analysis of variance. This was obtained by taking the mean 
the two Sgi's per family. 
(10) S2/S2/S represents the within lines source of variation in 
the analysis of variance. 
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APPENDIX A. ANALYSES OF VARIANCE AND GENETIC COMPONENTS OF VARIANCE 
FOR INDIVIDUAL ENVIRONMENTS 
Table Al. Analyses of variance pooled over sets, means, and 
coefficients of variation (CV) for traits of the lines per se 
evaluated in Experiment 85042 conducted at Ames in 1985 
Mean squares 
Source of variation df YIELD RTLG STKLG 
q ha"^  % 
Sets (S) 4 69, ,10 242, ,15** • 226. ,86** 
Replications (R)/S 5 73, ,12 44, ,74 347, ,09** 
Entries (G)/S 327 280, ,70** 216, 12** 298, ,43** 
S^ /S 161 423. ,16** 323, ,52** 437, ,38** 
S^ /S - Unrelated 81 272, .89** 126, ,32** 546, ,76** 
S^ /S - Related 75 521, ,56** 417, .76** 59, .53 
Unrelated vs Related 5 1381, ,52** 2104, ,43** 4333, ,24** 
sg/s^ ys 166 142, ,54** 111, ,95** 163, .66** 
Sg/S^ /S - Unrelated 86 119, .86** 44, .20 261, 35** 
Sg/S^ /S - Related 80 166, .90** 184, ,78 58, ,65 
Pooled error 327 45, ,35 50, ,17 52, ,68 
Unrelated group mean 47, ,75 3, 61 15, ,90 
Related group mean 53, ,82 10, ,85 5, 74 
Overall mean 50, .67 7, 10 11, .00 
CV overall (%) 13, .29 99, ,80 65, .97 
D^ate of pollen shed was recorded as the number of days from 
planting to 50% pollen shed. 
*,**Significant at the 0.05 and 0.01 probability levels, 
respectively. 
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Mean squares 
DPEAR MOIST EHT POLLEN Plants ha ^  
% cm a no. X 1000 
12.06** 13.06** 406.91** 22.32** - 292.74** 
1.14 1.00 56.17* 10.25** 40.31** 
8.05** 11.12** 363.44** 19.44** 41.38** 
11.91** 18.96** 565.19** 33.37** 51.18** 
13.46** 11.80** 568.98** 20.51** 38.77* 
9.54** 12.84** 569.34** 18.60** 56.09* 
22.53** 226.66** 441.49* 463.12** 178.52** 
4.30** 3.51** 167.78** 5.93** 31.87** 
6.27** 3.34** 178.27** 6.83** 26.31** 
2.18 3.70** 156.50** 4.97** 37.84** 
2.85 1.99 21.16 0.83 13.06 
1.24 21.55 87.69 80.48 54.28 
0.51 24.17 89.62 84.14 52.56 
0.89 22.82 88.62 82.24 53.45 
190.34 6.19 5.19 1.12 6.76 
Table A2. Estimated genetic components of variance for among and within 
families and experimental error (â|) and their standard 
errors for traits of the lines per se evaluated in Experiment 
85042 conducted at Ames in 1985 
Component YIELD 
Traits 
RTLG STKLG 
Overall 
Among 
Within 
70,16 ± 12.35 
48.60 ± 7.97 
52.89 ± 9.47 
30.89 ± 6.41 
68.43 ± 12.91 
55.49 ± 9.16 
Unrelated 
Among-
Within 
38.25 ± 11.51 
37.27 ± 9.21 
20.53 ± 5.18 
-2.99 ± 3.86 
71.35 ± 23.39 
104.34 ± 19.81 
Related 
Among 
Within 
88.67 ± 22.00 
60.78 ± 13.15 
58.25 ± 18.31 
67.31 ± 14.56 
0.22 ± 3.32 
2.99 ± 5.02 
45.35 ± 3.54 50.17 ± 3.91 52.68 ± 4.11 
124 
Traits 
DPEAR EARHT POLLEN MOIST STAND 
1. 90 ± 0.35 99. 35 ± 16. 31 6.86 ± 0. 94 3. 86 ± 0. 53 4. 83 ± 1. 66 
0. 73 ± 0.26 73. 31 ± 9. 19 2.55 ± 0. 33 0. 76 ± 0. 21 9. 41 ± 1. 81 
1. 80. ± 0.57 97. 68 ± 23. 08 3.42 ± 0. 84 2. 12 ± 0. 47 3. 12 ± 1. 80 
1. 71 ± 0.49 78. 56 ± 13. 46 3.00 ± 0. 52 0. 68 ± 0. 26 6. 63 ± 2. 05 
1. 84 ± 0.39 103. 21 ± 23. 74 3.41 ± 0. 77 2. 29 ± 0. 54 4. 56 ± 2. 70 
-0. 34 ± 0.20 67. 67 ± 12. 25 2.07 ± 0. 39 0. 86 ± 0. 30 12. 39 ± 3. 00 
2. 85 ± 0.22 21. 16 ± 1. 65 0.83 ± 0. 06 1. 99 ± 0. 16 13. 06 ± 1. 02 
Table A3. Analyses of variance pooled over sets, means, and coefficients of variation (CV) for 
traits of the lines per se evaluated in Experiment 85044 conducted at Martinsburg in 1985 
Mean squares 
Source of variation df YIELD RTLG STKLG DPEAR MOIST -1 Plants ha 
q ha -1 1 X 1000 
Sets (S) 4 446. 79** 417. 09** 180. 97** 5. 01 8. 98** 42. 64* 
Replications (R)/S 5 69. 11 114. 03** 52. 41 6. 03 0. 88 1. 53 
Entries (G)/S 327 170. 10** 103. 27** 88. 53** 6. 95** 7. 67** 35. 96** 
S^ /S 161 250. 42** 125. 79** 126. 42** 9. 25** 12. 49** 41. 22* 
S^ /S - Unrelated 81 237. 25** 177. 35 175. 52** 9. 44** 9. 54** 37. 36 
S^ /S - Related 75 230. 01** 56. 48** 74. 19** 8. 52** 10. 36** 45. 23* 
Unrelated vs Related 5 769. 69** 330. 12** 114. 40 17. 24** 92. 20** 43. 48 
Sg/Si/S 166 92. 20** 81. 42** 51. 78** 4. 71 2. 99** 30. 86** 
S2/S1/S - Unrelated 86 97. 75** 127. 01** 62. 86** 5. 62 2. 52** 31. 45** 
Sg/S^ /S - Related 80 86. 24** 32. 41 39. 87** 3. 73 3. 49** 30. 24** 
Pooled error 327 34. 95 32. 13 25. 46 3. 96 1. 71 17. 51 
Unrelated group mean 41. 39 6. 26 9. 46 1. 69 19. 17 52. 43 
Related group mean 45. 76 3. 82 7. 97 1. 06 20. 81 51. 76 
Overall mean 43. 50 5. 08 8. 74 1. 39 19. 96 52. 11 
CV overall (%) 13. 59 111. 59 57. 72 143. 62 • 6. 55 8. 03 
*,**Significant at the 0.05 and 0.01 probability levels, respectively. 
Table A4. Estimated genetic components of variance for among and within families and experimental 
error (â^ ) and their standard errors for traits of the lines per se evaluated In 
Experiment 85044 conducted at Martlnsburg In 1985 
Component YIELD 
Traits 
RTLG STKLG DPEAR MOIST STAND 
Overall 
Among 
Within 
39.56 ± 7.38 11.09 ± 4.13 18.66 ± 3.78 
26.63 ± 5.21 24.65 ± 4.62 13.16 ± 2.99 
1.13 ± 0.29 2.38 ± 0.36 2.59 ± 1.42 
0.38 ± 0.30 0.64 ± 0,18 6.68 ± 1.82 
Unrelated 
Among 
Within 
34.88 ± 9.92 12.59 ± 8.38 28.17 ± 7.21 
31.40 ± 7.49 47.44 ± 9.66 18.70 ± 4.84 
0.96 ± 0.42 1.76 ± 0.38 1.48 ± 1.87 
0.83 ± 0.45 0.41 ± 0.20 6.97 ± 2.47 
NJ 
o\ 
Related 
Among 
Within 
35.94 ± 9.86 
25.65 ± 6.87 
6.02 ± 2.60 8.58 ± 3.37 1.20 ± 0.37 1.72 ± 0.44 3.75 ± 2.17 
0.14 ± 2.82 7.21 ± 3.27 -0.12 ± 0.33 0.89 ± 0.28 6.37 ± 2.46 
.2 
°e 34.95 ± 2.72 32.13 ± 2.51 25.46 ± 1.99 3.96 ± 0.31 1.71 f 0.13 17.51 ± 1.37 
Table A5. Analyses of variance pooled over sets, means, and coefficients of variation (CV) for 
traits of the lines per se evaluated in Experiment 86041 conducted at Ames in 1986 
Mean squares 
Source of variation df YIELD RTLG STKLG DPEAR MOIST POLLEN Plants ha~^  
, —1 q ha %- no a 1. X 1000 
Sets (S) 4 298.82** 509. 00** 133. 18** 2. 70 15. 01** 2. 84** 174. 03 
Replications (R)/S 5 304.72** 259. 26* 16. 26 3. 50 9. 56** 1. 35 128. 95** 
Entries CG)/S 327 294.47** 249. 22** 38. 22** 4. 07** 7. 08** 6. 77** 44. 68** 
S]/S 161 446.39** 379. 21** 45. 02* 4. 46 10. 39** 11. 62** 51. 23* 
S^ /S - Unrelated 81 558.57** 309. 01** 48. 94** 3. 94 11. 47** 12. 76** 40. 77 
S^ /S - Related 75 329.63** 408. 99** 41. 39 4. 64 8. 13** 4. 65** 50. 12 
Unrelated vs Related 5 380.39** 1069. 74** 36. 02 10. 38* 26. 58** 97. 61** 237. 22** 
Sg/S^ /S 166 147.13** 123. 15** 31. 62** 3. 68** 3. 87** 2. 07** 38. 33** 
S2/S1/S - Unrelated 86 145.04** 95. 21 27. 30** 3. 52** 4. 22** 2. 34** 28. 84** 
S2/S1/S - Related 80 149.38** 153. 19** 36. 27** 3. 86** 3. 50** 1. 78** 48. 53** 
Pooled error 327 54.05 85. 74 17. 09 2. 22 1. 50 0. 83 14. 01 
Unrelated group mean 48.05 6. 54 4. 94 0. 79 21. 30 81. 98 55. 32 
Related group mean 49.12 11. 93 5. 23 0. 68 22. 18 83. 64 52. 64 
Overall mean 48.57 9. 13 5. 08 0. 74 21. 73 82. 78 54. 03 
CV overall (%) 15.14 101. 37 81. 44 201. 62 5. 63 • 1. 10 6. 93 
D^ate of pollen shed was recorded as the number of days from planting to 50% pollen shed. 
*,**Significant at the 0.05 and 0.01 probability levels, respectively. 
Table A6. Estimated genetic components of variance for among and within 
families and experimental error (ô|) and their standard 
errors for traits of the lines per se evaluated in Experiment 
86041 conducted at Ames in 1986 
Component YIELD 
Traits 
RTLG STKLG 
Overall 
Among 
Within 
74.82 ± 13.00 
46.54 ± 8.30 
64.02 ± 11.03 
18.71 ± 7.50 
3.35 ± 1.52 
7.27 ± 1.85 
Unrelated 
Among 
Within 
103.38 ± 22.36 
45.50 ± 11.13 
53.45 ± 12.52 
4.74 ± 7.92 
5.41 ± 2.16 
5.11 ± 2.16 
Related 
Among 
Within 
45.06 ± 14.51 
47.67 ± 11.85 
63.95 ± 17.53 
33.73 ± 12.42 
1.28 ± 2.19 
9.59 ± 2.91 
54.05 ± 4.21 85.74 ± 6.68 17.09 ± 0.17 
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Traits 
DPEAR POLLEN MOIST STAND 
0.20 ± 0.16 2.39 ± 0.33 1.63 ± 0.31 3.23 ± 1.76 
0.73 ± 0.22 0.62 ± 0.12 1.19 ± 0.22 12.16 ± 2.16 
0.11 ± 0.20 2.61 ± 0.50 1.81 ± 0.47 2.98 ± 1.92 
0.65 ± 0.28 0.76 ± 0.18 1.36 ± 0.32 7.42 ± 2.24 
0.20 ± 0.24 0.72 ± 0.20 1.16 ± 0.35 0,40 ± 2.77 
0.82 ± 0.31 0.48 ± 0.14 1.00 ± 0.28 17.26 ± 3.83 
2.22 ± 0.17 0.83 ± 0.06 1.50 ± 0.12 14.01 ± 1.09 
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Table A7. Analyses of variance pooled over sets, means, and 
coefficients of variation (CV) for traits of the testcrosses 
evaluated in Experiment 86043 conducted at Ames in 1986 
Mean squares 
Source of variation df YIELD MOIST Plants ha ^  
-1 q ha % X 1000 
Sets (S) 4 2847.55** 198.17** 29.29** 
Replications (R)/S 5 257.65 7.01 1.56 
Entries (G)/S 327 162.79 9.85** 5.52** 
S^ /S 161 204.56** 14.09** 5.24 
S^ /S - Unrelated 81 182.95* 5.79** 5.91 
S^ /S - Related 75 221.67** 7.94 4.24 
Unrelated vs Related 5 297.97 240.77** 9.43 
Sg/S^ /S 166 122.27 5.74** 5.79** 
S^ /Si/S - Unrelated 86 78.70 4.53 5.98** 
S^ /S^ /S - Related 80 169.10 7.05** 5.58* 
Pooled error 327 138.63 3.92 4.06 
Unrelated group mean 81.22 20.13 60.70 
Related group mean 83.99 22.70 60.74 
Overall mean 82.56 21.37 60.72 
CV overall (%) 14.26 9.26 3.32 
*,**Signifleant at the 0.05 and 0.01 probability levels, 
respectively. 
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Table A8. Estimated genetic components of variance for among and within 
families and experimental error (a^ ) and their standard 
errors for traits of the testcrosses evaluated in Experiment 
86043 conducted at Ames in 1986 
Component YIELD 
Traits 
MOIST STAND 
Overall 
Among 
Within 
20.57 ± 6.57 
-8.18 ± 8.58 
2.09 ± 0.42 
0.91 ± 0.35 
-0.14 ± 0.21 
0.87 ± 0.35 
Unrelated 
Among 
Within 
26.06 ± 7.69 
-29.97 ± 8.02 
0.32 ± 0.28 
0.31 ± 0.37 
-0.02 ± 0.32 
0.96 ± 0.48 
Related 
Among 
Within 
13.14 ± 11.11 
15.24 ± 14.27 
0.22 ± 0.42 
1.57 ± 0.57 
-0.34 ± 0.28 
0.76 ± 0.46 
138.63 ± 10.81 3.92 ± 0.31 4.06 ± 0.32 
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Table A9. Analyses of variance pooled over sets, means, and 
coefficients of variation (CV) for traits of the testcrosses 
evaluated in Experiment 86044 conducted at Ankeny in 1986 
Mean squares 
Source of variation df YIELD MOIST Plants ha ^  
-1 q ha ^  ; X 1000 
Sets (S) 4 3117. 27** 2, .72 2. 25 
Replications (R)/S 5 1379. 81** 4, .56* 4. 61 
Entries (G)/S 327 212. 87** 4. ,76** 5. 74 
s^ /s 161 241. 37* 7, 06** 5. 62 
S^ /S - Unrelated 81 215. 93* 4. ,46* 6. 63 
S^ /S - Related 75 173. 85 3, 05** 4. 58 
Unrelated vs Related 5 1666. 22** 109. ,38** 4. 82 
Sg/S^ /S 166 185. 24* 2. ,52* 5. 87 
s^ /s^ /s 86 145. 40 2, 78* 5. 07 
Sj/Si/S 80 228. 06** 2, ,25 6. 72 
Pooled error 327 149. 96 1. ,92 6. 23 
Unrelated group mean 60. 36 20. ,32 60. 47 
Related group mean 66. 29 22, .12 60. 27 
Overall mean 63. 22 21, ,19 60. 37 
CV overall (%) 19. 37 6, .54 4. 13 
*,**Significant at the 0.05 and 0.01 probability levels, 
respectively. 
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Table AlO. Estimated genetic components of variance for among and 
within families and experimental error (ô|) and their 
standard errors for traits of the testcrosses evaluated in 
Experiment 86044 conducted at Ankeny in 1986 
Component YIELD 
Traits 
MOIST STAND 
Overall 
Among 
Within 
14.03 ± 8.38 
17.64 ± 11.67 
1.14 ± 0.21 
0.30 ± 0.16 
- 0 . 0 6  ±  0 . 2 2  
-0.18 ± 0.40 
Unrelated 
Among 
Within 
17.63 ± 10.01 
-2.28 ± 12.42 
0.42 ± 0.20 
0.43 ± 0.22 
0.39 ± 0.32 
-0.58 ± 0.45 
Related 
Among 
Within 
-13.55 ± 11.33 
39.05 ± 18.74 
0.95 ± 0.26 
0.17 ± 0.19 
-0.54 ± 0.32 
0.25 ± 0.58 
149.96 ± 11.69 1.92 ± 0.15 6.23 ± 0.49 
Table All. Analyses of variance pooled over sets, means, and coefficients of variation (CV) for 
traits of the testcrosses evaluated in Experiment 86045 conducted at Martlnsburg in 1986 
Mean squares 
Source of variation df YIELD RTLG STKLG DPEAR MOIST 
-1 Plants ha 
, —1 
q ha %- X 1000 
Sets (S) 4 114.52 1019.64** 69.28** 4.11* 163.52** 106.48** 
Replications (R)/S 5 47.13 367.40* 32.66** 1.16 1.49 11,33 
Entries (G)/S 327 186.44** 508.39** 16.61** 1.49 2.44** 10.98 
S^ /S 161 253.01** 848.91** 22.11** 1.69 3.82** 12.09* 
S^ /S - Unrelated 81 141.23** 192.02* 19.29** 1,27 2.49** 12.20 
S^ /S - Related 75 147.85 642.29** 19.51 2.18** 1.75** 12.04 
Unrelated vs Related 5 3641.18** 14859.90** 106.82** 1,30 56.55** 11.19 
S ^ / S ^ / S  166 121.87** 178.13* 11.28 1,30 1.10 9,90 
Sg/S^ /S - Unrelated 86 94.74 130.56 8.46 1.22 1.30 10.36 
Sg/S^ /S - Related 80 151.03 229.26** 14.31 1.39 0.88 9.39 
Pooled error 327 89.29 143.82 10.23 1,37 1.15 9.35 
Unrelated group mean 67.65 6.46 3.07 0.53 19.24 59.20 
Related group mean 77.69 27.16 4.69 0,43 20,66 59.19 
Overall mean 72.49 16.43 3.85 0.48 19.93 59.20 
CV overall (%) 13.04 72.97 83.13 242.62 • 5.37 5.17 
*,**Signifleant at the 0.05 and 0.01 probability levels, respectively. 
Table A12. Estimated genetic components of variance for among and within families and experimental 
error (a^ ) and their standard errors for traits of the testcrosses evaluated in 
Experiment 86045 conducted at Martinsburg in 1986 
Traits 
Component YIELD RTLG STKLG DPEAR MOIST STAND 
Overall 
Among 32.79 ± 7.76 167.70 ± 24.01 2.71 ± 0.69 0.10 ± 0.06 0.68 ± 0.11 0.55 ± 0.43 
Within 16.29 ± 7.50 17.16 ± 11.22 0.53 ± 0.73 -0.04 ± 0.09 -0.03 ± 0.07 0.28 ± 0.65 
Unrelated 
Among 11.62 ± 6.54 15.37 ± 8.93 2.71 ± 0.81 0,01 ± 0.07 0.30 ± 0.11 0.46 ± 0.61 
Within 2.73 ± 7.94 -6.63 ± 11.33 -0.89 ± 0.75 -0.08 ± 0.11 0.08 ± 0.11 0.51 ± 0.86 
Related 
Among -0.80 ± 8.38 98.76 ± 26.70 1.30 ± 0.96 0,20 ± 0.10 0.22 ± 0.08 0.66 ± 0.61 
Within 30,87 ± 12,30 42,72 ± 18,80 2,04 ± 1.19 0.01 ± 0.12 -0.14 ± 0.08 0.02 ± 0.82 
0^  89,29 ± 6.96 143.82 ± 11.21 10.23 ± 0.80 1.37 ± 0.11 1.15 ± 0.09 9.35 ± 0.73 
e 
Ui 
Table A13. Analyses of variance pooled over sets, means and 
coefficients of variation (CV) for traits of the testcrosses 
evaluated in Experiment 87043 conducted at Ames in 1987 
Mean squares 
Source of variation df YIELD RTLG STKLG 
-1 q ha % 
Sets (S) 4 2464. 59** 74. 66** • 31. 97 
Replications (R)/S 5 324. 91** 60. 96** 56. 96** 
Entries (G)/S 327 225. 35** 18. 87 19. 54** 
S^ /S 161 304. 02** 20. 86 24. 94** 
S^ /S - Unrelated 81 147. 56** 13. 62 27. 50** 
S^ /S - Related 75 186. 75 25. 97 17. 06 
Unrelated vs Related 5 4597. 58** 61. 58** 101. 56** 
Sg/S^ /S 166 149. 05** 16. 93 14. 30 
S2/S1/S - Unrelated 86 119. 28 8. 92 17. 73 
S2/S1/S - Related 80 181. 04** 25. 55* 10. 60 
Pooled error 327 93. 45 18. 83 14. 80 
Unrelated group mean 90. 58 2. 09 6. 46 
Related group mean 101. 90 3. 30 4. 79 
Overall mean 96. 04 2. 67 5. 66 
CV overall (%) 10. 07 162. 38 67. 98 
D^ate of pollen shed was recorded as the number of days from 
planting to 50% pollen shed. 
*,**Signifleant at the 0.05 and 0.01 probability levels, 
respectively. 
Mean squares 
DPEAR MOIST EHT POLLEN -1 Plants ha 
% cm a .no. X 1000 
9.60* 15.32** 4093.97** 52.01** 10.82* 
18.18** 47.37** 695.54** 42.07** 13.36** 
4.07 5.05** 602.77** 9.76** 4.80* 
4.68 8.01** 1151.54** 18.39** 5.57** 
2.99 3.99** 269.90** 4.30** 6.54** 
5.92** 4.42** 130.64** 1.50 4.60 
13.63** 127.09** 30,747.51** 500.04** 4.27 
3.47 2.17 70.53** 1.40** 4.06 
2.92 1.99 91.65** 1.68** 3.44 
4.05 2.36 47.82 1.07 4.73 
3.82 2.60 37.70 0.98 3.78 
1.15 20.30 102.34 70.19 59.82 
1.45 21.98 132.01 73.98 60.06 
1.29 21.11 116.64 72.02 59.94 
151.23 7.63 5.26 1.37 3.24 
Table A14. Estimated genetic components of variance for among and 
within families and experimental error (a^ ) and their 
standard errors for traits of the testcrosses evaluated in 
Experiment 87043 conducted at Ames in 1987 
Component YIELD 
Traits 
RTLG STKLG 
Overall 
Among 
Within 
38.74 ± 9.35 
27.80 ± 8.91 
0.98 ± 0.74 
-0.95 ± 1.18 
2.66 ± 0.79 
-0.25 ± 0.97 
Unrelated 
Among. 
Within 
7.07 ± 7.28 
12.92 ± 9.70 
1.18 ± 0.63 
-4.96 ± 1.00 
2.44 ± 1.26 
1.47 ± 1.46 
Related 
Among 
Within 
1.43 ± 10.33 
43.80 ± 14.60 
0.11 ± 1.45 
3.36 ± 2.13 
1.62 ± 0.80 
-2.10 ± 1.01 
93.45 ± 7.29 18.83 ± 1.47 14.80 ± 1.15 
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Traits 
DPEAR EARHT POLLEN MOIST STAND 
0. 30 ± 0. 16 232. 25 ± 27. 75 4.25 ± 0. 51 1. 46 ± 0. 23 0. 38 ± 0.19 
-0. 18 ± 0. 24 16. 42 ± 4. 12 0.21 ± 0. 08 -0. 22 ± 0. 16 0. 15 ± 0.27 
0. 02.± 0. 16 44. 56 ± 11. 03 0.66 ± 0. 18 0. 50 ± 0. 17 0. 78 ± 0.29 
-0. 45 ± 0. 27 26. 98 ± 7. 06 0.35 ± 0. 13 -0. 31 ± 0. 18 -0. 17 ± 0.30 
0. 47 ± 0. 29 20. 71 ± 5. 59 0.11 ± 0. 07 0. 52 ± 0. 20 -0. 03 ± 0.26 
0. 12 ± 0. 35 5. 06 ± 4. 01 0.05 ± 0. 09 -0. 21 ± 0. 21 0. 48 ± 0.40 
3. 82 ± 0. 30 37. 70 ± 2. 94 0.98 ± 0. 08 2. 60 ± 0. 20 3. 78 ± 0.29 
Table A15. Analyses of variance pooled over sets, means, and coefficients of variation (CV) for 
traits of the testcrosses evaluated in Experiment 87044 conducted at Ankeny in 1987 
Source of variation df 
Mean sq uares 
YIELD RTLG STKLG DPEAR MOIST -1 Plants ha 
, —1 q ha %- X 1000 
Sets (S) 4 1112.57** 1539.61** 32.59** 7.57 11.98** 66.68* 
Replications CR)/S 5 374.20** 557.88** 11.49 9.11 2.11 44.31 
Entries 327 276.49** 187.26** 11.62** 7.19** 3.46** 30.53 
S ^ / S  161 419.77** 247.97** 12.84 7.70 5.60** 34.75* 
S^ /S - Unrelated 81 159.63* 138.99* 15.35 5.10 2.22** 45.44** 
S^ /S - Related 75 204.41 222.69 10.78* 9.78 3.26** 21.22 
Unrelated vs Related 5 7864.42** 2392.62** 3.18 18.45* 95.42** 64.57* 
Sg/S^ /S 166 137.52* 128.39** 10.42* 6.70* 1,39 26.44 
S^ /S^ /S - Unrelated 86 113.48 92.77 11.47* 6.07 1.29 31.23 
S2/S1/S - Related 80 163.36** 166.67** 9.29 7.37* 1.48 21.30 
Pooled error 327 109.16 94.60 7.91 5.00 1.23 26.70 
Unrelated group mean 72.69 8.10 3.15 1.50 15.76 53.93 
Related group mean 88.31 16.15 3.09 1.99 17.48 55.25 
Overall mean 80.22 11.98 3.12 1.73 16.59 54.56 
CV overall (%) 13.02 81.17 90.08 128.96 • 6.70 9.47 
*,**Significant at the 0.05 and 0.01 probability levels, respectively. 
Table A16. Estimated genetic components of variance for among and within families and experimental 
error (â|) and their standard errors for traits of the testcrosses evaluated In 
Experiment 87044 conducted at Ankeny In 1987 
Traits 
Component YIELD RTLG STKLG DPEAR MOIST STAND 
Overall 
Among 70.56 ± 12.21 29.90 ± 7.71 0.61 ± 0.46 0.25 ± 0.28 1.05 ± 0.16 2.08 ± 1.20 
Within 14.18 ± 8.63 16.90 ± 7.92 1.26 ± 0.65 0.85 ± 0.41 0.08 ± 0.09 -0.13 ± 1.78 
Unrelated 
Among 11.54 ± 7.53 11.56 ± 6.43 0.97 ± 0.74 -0.24 ± 0.30 0.23 ± 0.10 3.55 ± 2.12 
Within 2.16 ± 9.55 -0.92 ± 7.91 1.78 ± 0.92 0.54 ± 0.50 0.03 ± 0.11 2.27 ± 2.58 
Related 
Among 10.26 ± 10.42 14.01 ± 11.08 0.37 ± 0.57 0.60 ± 0.49 0.45 ± 0.14 -0.02 ± 1.19 
Within 27.10 ± 13.45 36.04 ± 13.53 0.69 ± 0.79 1.19 ± 0.61 0.13 ± 0.13 -2.70 ± 1.96 
0^  109.16 ± 8.51 94.60 ± 7.38 7.91 ±0.62 5.00 ± 0.39 1.23 ± 0.10 26.70 ±2.08 
e 
Table A17. Analyses of variance pooled over sets, means, and coefficients of variation (CV) for 
traits of the testcrosses evaluated in Experiment 87045 conducted at Martinsburg in 1987 
Mean squares 
Source of variation df YIELD RTLG STKLG DPEAR MOIST -1 Plants ha 
q ha -1 1 %- X 1000 
Sets (S) 4 173. 38* 299. ,26** 426. .68** 11. 16 8. 65** 19. 27** 
Replications (R)/S 5 59. 67 5. ,66 154. 44* 4. 39 0. 24 3. 18 
Entries (G)/S 327 297. 94** 85. ,68** 106. 96** 9. 56** 5. 33** 4. 87* 
S^ /S 161 514. 70** 141. 45** 116. 47 14. 43** 9. 53** 6. 17** 
S^ /S - Unrelated 81 98. 48* 5. 29 133. 00 4. ,34 1. ,84** 7. 81** 
S^ /S - Related 75 163. 82* 95. ,10* 94. 21** 17. 50** 2. ,94 3. 79 
Unrelated vs Related 5 12,520. 71** 3042. 66** 182. 70 131. 78** 232, .94 15. 42** 
Sg/S^ /S 166 87. 71* 31. 59* 97. 73 4. 84 1. 25** 3. 61 
S2/S1/S - Unrelated 86 64. 31 5. 12 115. 10** 3. 13 0. ,87 3. 80 
S2/S1/S - Related 80 112. 86** 60. 05** 79. 06 6, ,68 1. ,66** 3. 41 
Pooled error 327 68. 11 24. 16 62. 01 5. 73 0. ,82 3. 89 
Unrelated group mean 60. 99 1. 08 13. 59 1. ,14 15. ,10 60. 01 
Related group mean 80. 37 10. 53 12. 62 3. ,13 17. ,76 60. 54 
Overall mean 70. 33 5. 63 13. 12 2. 10 16. 38 60. 27 
CV overall C%) 11. 73 87. 29 60. 02 114. 17 • 5. 53 3. 27 
*,**Significant at the 0.05 and 0.01 probability levels, respectively. 
Table A18. Estimated genetic components of variance for among and within families and experimental 
error (ôg) and their standard errors for traits of the testcrosses evaluated in 
Experiment 87045 conducted at Martinsburg in 1987 
Traits 
Component YIELD RTLG STKLG DPEAR MOIST STAND 
Overall 
Among 106.75 ± 14.45 27.47 ± 4.01 4.69 ± 4.18 2.40 ± 0.42 2.07 ± 0.27 0.64 ± 0.20 
Within 9.80 ± 5.47 3.72 ± 1.96 17.86 ± 5.85 -0.45 ± 0.35 0,22 ± 0.08 -0.14 ± 0.25 
Unrelated 
Among 8.54 ± 4.53 0.04 ± 0.28 4.48 ± 6.74 0.30 ± 0.21 0.24 ± 0.08 1.00 ± 0.34 
Within -1.90 ± 5.53 -9.52 ± 1.02 26.55 ± 9.01 -1.30 ± 0.32 0.03 ± 0.07 -0.05 ± 0.32 
Related 
Among 12.74 ± 7.94 8.76 ± 4.49 3.79 ± 4.89 2.71 ± 0.75 0.32 ± 0.14 0.10 ± 0.20 
Within 22.38 ± 9.20 17.95 ± 4.78 8.53 ± 6.63 0.48 ± 0.57 0.42 ± 0.13 -0.24 ± 0.31 
0^  68.11 ± 5.31 24.16 ± 1.88 62.01 ±4.83 5,73 ±0.45 0.82'± 0.06 3.89 ±0.30 
e 
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APPENDIX B. ENTRY MEANS OF TRAITS EVALUATED IN THE LINE PM SE 
EXPERIMENT CONDUCTED NEAR AMES IN 1985 
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PLANTS ROOT STALK DROP POLLEN EAR 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED HEIGHT 
Q/HA XIOOO % % Z X DAYS CM 
B73XM017 2698 S2-106-1 1001 55.1 55 .0 20 ,1 10.7 15.5 2.2 81 .0 113.0 
B73XM017 2698 S2-106-2 1002 48.6 56 .8 21.1 20.6 17.4 1.1 83 .5 108.2 
B73XM017 2593 S2-001-1 1011 56.7 53.2 23 .4 8.4 5.7 9.2 80 .0 88.6 
B73XM017 2593 S2-001-2 1012 40.7 50.8 19 .7 0.0 54.0 3.5 80 .0 83.0 
B73XM017 2595 S2-003-1 1031 35.8 52 .6 21, .4 1.2 2.4 9.4 79 .0 91.4 
B73XM017 2595 S2-003-2 1032 37.9 58, .0 20. ,7 3.1 17.5 6.2 80 .0 100.0 
B73XM017 2596 S2-004-1 1041 43.9 54.4 21.0 . 0.0 14.6 0.0 80 .0 84.2 
B73XM017 2596 S2-004-2 1042 37.5 55.0 20.9 0.0 27.2 0.0 80 .5 91.7 
B73XM017 2598 S2-006-1 1061 38.4 53.2 20, .7 0.0 6.8 .1.1 79 .0 86.8 
B73XMOX7 2598 S2-006-2 1062 47.0 58. 6 21, .6 0.0 4.0 1.0 76, .5 69.6 
B73XM017 2599 S2-007-1 1071 52.2 60. 3 22, .2 0.0 2.0 0.0 81, .5 90.7 
B73XM017 2599 S2-007-2 1072 43.7 59. ,2 21, .4 2.0 16.0 0.0 80, .0 83.5 
B73XM017 2600 S2-008-1 1081 33.0 59.7 26, .0 5.1 0.0 0.0 79, .0 69.2 
B73XM017 2600 S2-008-2 1082 42.9 55. 6 22.7 1.1 6.8 1.0 77, ,5 66.4 
B73XM017 2602 S2-010-2 1091 46.9 55.6 18.8 1.0 14.5 0.0 79, ,0 77.1 
B73XM017 2602 S2-01C-3 1092 40.2 53. ,8 18.7 4.3 55.8 0.0 76, ,5 97.2 
B73XM017 2603 S2-011-1 1101 37.0 55. ,0 21. ,1 1.2 50.4 0.0 81, ,0 90.0 
B73XM017 2603 S2-011-2 1102 50.3 58. ,0 21. 2 0.0 68.1 1.0 82. ,0 96.4 
B73XM017 2605 S2-013-3 1121 53.2 52, ,6 24. 1 17.0 32.0 0.0 83. ,0 107.3 
B73XM017 2605 S2-013-5 1122 43.5 49. ,0 19.9 0.0 9.8 0.0 78. 0 64.6 
B73XM017 2606 S2-014-1 1131 56.2 60. 9 20. 3 3.9 3.0 8.8 78. ,5 83.0 
B73XM617 2606 S2-014-4 1132 59.4 58. 6 19.5 0.0 1.1 5.1 76. ,5 76.0 
B73XM017 2607 S2-015-3 1141 37.2 49. 0 25.6 3.8 3.7 1.3 82. 5 92.9 
B73XM017 2607 S2-015-5 1142 53.6 50. 8 24. 1 0.0 2.4 0.0 83. ,5 104.7 
B73XM017 2609 S2-017-2 1161 73.2 60. ,9 24.0 1.9 25.3 1.0 83. ,5 106.4 
B73XM017 2609 S2-017-3 1162 58.9 58. 6 24. 8 27.6 34.7 0.0 84. ,0 122.1 
B73XM017 2610 S2-018-2 1171 50.0 56. ,8 18. 6 0.0 17.0 1.1 76. 0 72.3 
B73XM017 2610 S2-018-3 1172 48.3 56. ,8 19. ,1 0.0 10.5 0.0 76.0 73.1 
B73XM017 2611 S2-019-1 1181 59.6 56. ,8 22. .2 9.4 35.9 2.1 80, .0 98.7 
B73XM017 2611 S2-019-2 1182 47.0 59. ,2 20. ,8 3.0 31.6 0.0 81, .0 104.5 
B73XM017 2612 S2-020-1 1191 50.5 56. ,8 22. ,0 0.0 15.8 0.0 80.0 80.3 
B73XM017 2612 S2-020-4 1192 53.4 57. ,4 20.9 0.0 24.1 1.1 79, .5 90.2 
B73XM017 2613 S2-021-1 1201 55.5 58. 6 21.7 0.0 7.2 0.0 79.0 88.3 
B73XM017 2613 S2-021-4 1202 37.8 51. 4 25. 5 1.2 5.7 1.2 80, .0 88.8 
B73XM017 2614 S2-022-2 1211 45.2 52. ,6 22. 4 0.0 4.5 2.3 77, .0 73.3 
B73XM017 2614 S2-022-3 1212 47.8 58, ,0 21, .9 4.1 11.3 2.1 79 .5 87.6 
B73XM017 2615 S2-023-1 1221 56.7 55, ,6 22, .9 0.0 35.4 1.2 80, .0 94.6 
B73XMOX7 2615 S2-023-2 1222 51.2 55, ,6 24, .8 0.0 21.4 0.0 83. ,5 94.1 
B73XM017 2616 S2-024-1 1231 41.8 53, .2 23, .9 0.0 7.9 1.1 83, .0 92.7 
B73XM017 2616 S2-024-2 1232 28.5 52, .0 22, .2 3.4 27.6 0.0 80, .5 85.8 
B73XM017 2617 S2-025-2 1241 57.0 55, .6 23, .9 8.6 20.2 0.0 83, .0 122.8 
B73XM017 2617 S2-025-3 1242 51.6 51, .4 22, ,1 1.1 5.9 3.5 77 .0 85.4 
B73XM017 2619 S2-027-4 1261 50.8 56.8 23, .2 7.4 52.6 1.1 80 .0 101.7 
B73XM017 2619 S2-027-S 1262 37.7 60, .3 23, .8 0.0 45.5 1.0 76.5 88.9 
B73XM017 2621 S2-029-1 1271 54.9 59, ,7 21, .4 0.0 30.0 0.0 83, .0 98.9 
B73XM017 2621 S2-029-4 1272 54.8 50, .8 21, ,5 0.0 27.2 0.0 82 ,0 97.4 
B73XM017 2622 52-030-1 1281 58.2 54. 4 18, ,7 1.1 20.7 0.0 82, .0 78.2 
B73XM017 2622 S2-030-2 1282 56.2 52. 6 20, ,7 0.0 20.2 0.0 76.0 76.2 
B73XM017 2623 S2-031-2 1291 29.1 59. 2 17, .7 0.0 7.0 2.0 75.5 76.0 
B73XM017 2623 S2-031-3 1292 42.7 58. 6 18. ,4 0.0 22.5 0.0 80, .0 79.3 
B73XM017 2625 S2-033-2 1301 42.8 58.6 19.8 0.0 22.8 0.0 80, .0 76.9 
B73XM017 2625 S2-033-3 1302 33.9 58. ,6 19. 9 0.0 31.1 0.0 82, ,5 81.6 
B73XM017 2627 S2-035-1 1321 37.5 58. ,0 22. 7 4.3 10.5 2.1 82.0 89.6 
B73XM017 2627 S2-035-3 1322 55.5 58.0 22. 4 8.2 30.8 0.0 82. ,5 94.0 
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PLANTS ROOT STALK DROP POLLEN EAR 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED HEIGHT 
Q/HA XIOOO Z i % Z DAYS CM 
B73XM017 2623 S2-036-1 1331 41.6 53.8 20. 6 1.1 30.0 0.0 82.5 100.1 
B73XM017 2628 S2-036-2 1332 53. 7 56.8 21. 1 3. 8 13.5 1.2 79.0 90.0 
B73XM017 2630 S2-038-1 1351 39. 9 53.2 26. 0 1.1 76.2 0.0 81.5 97.2 
B73XM017 2630 S2-038-2 1352 59.3 49.0 24.2 1.2 17.1 0.0 79.0 86.2 
B73XM017 2631 S2-039-1 1361 51, .6 47.8 18, ,8 3.8 2.4 1.3 80.0 70.0 
B73XM017 2631 S2-039-2 1362 37, ,5 43.6 18, ,9 0. 0 5.1 1.5 81.0 77.1 
B73XM017 2632 S2-040-1 1371 64, ,3 58.0 22.0 • 1. 0 47.4 1.0 79.0 99.8 
B73XM017 2632 S2-040-2 1372 49.3 52.6 22, ,4 0.0 3.4 0.0 79.0 72.7 
B73XM017 2633 S2-041-1 1381 50, ,7 56.2 23, ,7 10, ,6 16.0 .1.1 82.5 91.6 
B73XM017 2633 S2-041-2 1382 63, .3 56.8 19, .1 31.0 7.2 1.1 82.5 104.2 
B73XM017 2634 S2-042-3 1391 53, .1 53.8 21, .6 0, ,0 46.0 1.2 78.0 92.0 
B73XM017 2634 S2-042-5 1392 36, .9 56.8 19.1 1, ,0 2.1 0.0 76.5 78.3 
B73XM017 2635 S2-043-2 1401 33, 5 55.6 19, .6 3, 2 10.6 5.3 78.0 72.3 
B73XM017 2635 S2-043-5 1402 26, .3 53.2 22 .0 1, .1 4.5 7.9 82.0 84.9 
B73XM017 2636 S2-044-1 1411 34, .6 53.2 22 .9 3, .2 6.5 2.1 77.0 77.3 
B73XM017 2636 S2-044-4 1412 30, .3 54.4 18, .6 1, 1 8.7 2.2 77.5 78.2 
B73XM017 2637 S2-045-1 1421 51, .0 55.6 24, .6 8, 6 31.0 0.0 87.0 120.2 
B73XM017 2637 S2-045-2 1422 46 .7 52.0 21 .8 0, 0 11.5 3.4 83.0 96.4 
B73XM017 2638 S2-046-1 1431 54 .0 57.4 22 .1 0, .0 10.4 0.0 83.0 94.7 
B73XM017 2638 S2-046-2 1432 69, .4 60.3 22, .7 2, .0 32.7 0.0 82.0 113.0 
B73XM017 2639 S2-047-1 1441 58, .5 59.7 23, .6 1, .0 20.2 0.0 79.0 98.2 
B73XM017 2639 S2-047-2 1442 48, .8 54.4 25.0 7.7 26.2 0.0 80.0 81.2 
B73XM017 2640 52-048-1 1451 61, .3 59.2 20 .0 0.0 5.0 1.0 81.0 98.8 
B73XM017 2640 S2-048-3 1452 39, 6 55.0 19, .9 3, .2 8.0 0.0 81.5 105.8 
B73XM017 2641 S2-049-1 1461 63, ,1 55.6 20, ,5 0, ,0 7.7 0.0 76.0 72.9 
B73XM017 2641 S2-049-3 1462 66, .9 58.0 23, .4 1, .0 27.8 1.0 81.0 95.5 
B73XM017 2642 S2-050-1 1471 60, .2 60.9 21, .6 12, 9 18.6 2.9 82.5 112.0 
B73XM017 2642 S2-050-2 1472 40, ,6 58.0 22, 9 5, 2 23.7 0.0 81.5 116.2 
B73XM017 2643 S2-051-1 1481 45, .6 53.8 22, ,4 0. 0 4.4 3.4 79.0 75.2 
B73XM017 2643 S2-051-2 1482 32, ,7 55.6 20, .9 4. ,3 7.5 0.0 81.0 84.3 
B73XM017 2644 S2-052-1 1491 45, .5 55.6 21, 7 0. ,0 1.0 0.0 79.0 73.7 
B73XM017 2644 S2-052-2 1492 34, .9 50.2 21, .9 0. ,0 0.0 0.0 78.0 77.5 
B73XM017 2645 S2-053-1 1501 41, ,5 52.6 21, ,6 24. 3 1.2 4.5 79.5 84.7 
B73XM017 2645 S2-053-2 1502 47, .5 56.8 23, .4 35. 0 3.1 2.0 81.0 93.9 
B73XM017 2646 S2-054-1 1511 42, ,5 60.9 18, .2 20. ,6 25.5 0.0 80.0 88.8 
B73XM017 2646 S2-0S4-2 1512 42, ,5 55.0 19, .2 0. 0 30.5 0.0 79.0 90.0 
B73XM017 2647 S2-055-2 1521 51, ,0 52.0 18. ,1 0. 0 1.2 0.0 76.0 54.9 
B73XM017 2647 S2-055-3 1522 55, .6 55.0 20, .2 1. 2 0.0 0.0 76.0 57.9 
B73XM017 2648 S2-056-1 1531 49. 8 53.2 20.4 10. ,1 32.2 0.0 82.0 106.5 
B73XM017 2648 S2-056-2 1532 50. ,0 58.0 21.5 12. ,5 8.2 0.0 85.0 99.5 
B73XM017 2649 S2-057-2 1541 37. ,5 59.2 22. 2 0. 0 12.4 0.0 82.0 98.1 
B73XM017 2649 S2-057-4 1542 47. 0 59.7 23. ,8 1. 0 23.0 0.0 86.0 108.9 
B73XM017 2650 S2-058-3 1551 58, ,6 55.0 23, .3 0, ,0 13.0 0.0 86.0 118.4 
B73XM017 2650 S2-058-4 1552 57.5 56.2 22, ,6 1. 1 5.5 0.0 89.0 122.2 
B73XM017 2651 S2-0S9-1 1561 47. ,0 58.0 19, ,0 1, 0 29.8 0.0 81.0 85.1 
B73XM017 2651 S2-059-2 1562 67.1 58.0 19.9 0. 0 8.3 0.0 76.5 80.0 
B73XM017 2700 S2-108-1 1571 56, .7 60.3 21, .6 1.0 16.1 2.0 81.5 107.2 
B73XM017 2700 82-108-2 1572 60, .1 55.6 20, ,4 0, ,0 3.2 1.1 79.0 84.4 
B73XM017 2653 S2-061-1 1581 51, .5 55.6 22, 2 0.0 6.5 0.0 80.0 72.0 
B73XM017 2653 S2-061-2 1582 56, ,1 56.2 22, .3 0.0 2.0 1.1 82.0 80.7 
B73XM017 2654 S2-0B2-1 1591 54, .8 55.0 20, .6 2, 1 6.4 2.3 76.5 77.2 
B73XM017 2654 S2-062-2 1592 31, .6 53.8 22.7 0, ,0 4.1 3.7 77.0 68.5 
B73XM017 2655 S2-063-1 1601 37.8 54.4 22.0 25, 2 5.5 0.0 83.5 91.6 
B73XM017 2655 S2-063-2 1602 54, .3 53.2 27, .4 25.4 37.4 0.0 86.5 120.7 
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B73XM017 2656 S2-064-1 1611 52. ,2 59, .2 20. ,2 1.0 46.1 0.0 80.0 93.7 
B73XM017 2656 S2-064-2 1612 59. 2 58, .0 20. ,1 0.0 40.0 1.0 79.0 90.5 
B73XM017 2658 S2-066-1 1631 43. 6 58, 0 22.7 3.1 3.1 2.1 82.0 82.9 
B73XM017 2658 S2-066-3 1632 38. 0 46.6 21. 6 0.0 0.0 1.3 78.0 68.1 
B73XM017 2701 S2-109-1 1641 50.0 58, ,6 22. 6 0.0 8.1 0.0 78.0 75.5 
B73XM017 2701 S2-109-2 1642 40, .3 54. ,4 21. 0 0.0 3.3 2.3 80.0 62.5 
B73XM017 2661 S2-069-1 1661 47. 8 58. ,0 20. 8 • 0.0 11.2 1.0 77.5 85.0 
B73XM017 2661 S2-069-2 1662 50. ,9 52. 0 21. 4 0.0 19.4 2.4 82.0 75.3 
B73XM017 2662 S2-070-1 1671 58. 2 55.6 21. 6 6.5 2.2 .4.3 79.0 89.3 
B73XM017 2662 S2-070-2 1672 56.1 48, ,4 24. ,1 2.5 13.1 1.3 82.0 108.1 
B73XM017 2664 S2-072-1 1691 64. ,5 55, .6 19. 6 1.1 17.2 1.1 77.5 86.6 
B73XM017 2664 S2-072-2 1692 55. ,0 59, .2 20. 7 0.0 12.1 1.0 79.0 83.5 
B73XM017 2565 S2-073-1 1701 38. 0 41, .2 20. 0 3.6 23.7 1.2 77.0 82.7 
B73XM017 2665 S2-073-2 1702 26. 7 55, .0 20. 6 0.0 12.0 0.0 77.5 70.3 
B73XM017 2666 S2-074-1 1711 48. ,3 55, .6 20. 0 0.0 3.2 0.0 80.0 72.9 
B73XM017 2666 S2-074-2 1712 59. 1 50. 2 20. 4 0.0 3.5 0.0 80.0 66.4 
B73XM017 2667 S2-075-1 1721 43.7 55, .6 23. ,1 0.0 21.5 7.5 82.5 90.1 
B73XM017 2667 S2-075-2 1722 58. ,1 56, .8 21. 6 0.0 6.2 0.0 77.5 72.0 
B73XM017 2668 S2-076-1 1731 37. ,1 41, .8 20.8 0.0 5.5 0.0 81.0 71.9 
B73XM017 2668 S2-076-3 1732 27. ,8 55, .0 20. ,6 0.0 27.2 0.0 81.0 75.3 
B73XM017 2669 S2-077-1 1741 61. ,0 58, .0 21. ,4 2.1 19.5 0.0 77.0 72.3 
B73XM617 2669 S2-077-2 1742 53, ,5 58, 0 22. ,6 0.0 4.1 1.0 80.0 83.4 
B73XM017 2671 S2-079-1 1751 24. 8 46.6 22. ,8 0.0 2.6 0.0 83.0 72.8 
B73XM017 2671 S2-079-2 1752 53, .7 53, 2 24. 2 7.8 2.2 0.0 82.5 92.5 
B73XM017 2672 S2-080-2 1761 55, .8 53, .8 23. 7 12.0 1.1 1.1 82.0 90.9 
B73XM017 2672 S2-080-3 1762 55, 5 52 .6 26. 8 0.0 4.6 0.0 84.0 107.3 
B73XM017 2673 S2-081-1 1771 45, 5 54, 4 18. 8 1.1 5.5 16.4 80.0 88.7 
B73XM017 2673 S2-081-2 1772 53, .3 52 .0 19, 7 0.0 14.8 1.1 77.0 78.6 
B73XM017 2675 S2-083-2 1791 40, 9 47 .8 19.8 3.8 27.5 2.6 83.0 92.6 
B73XM017 2675 S2-083-3 1792 38. ,9 50.8 20, ,3 2.2 14.0 0.0 86.5 97.8 
B73XM017 2676 S2-084-1 1801 45 ,8 49 .6 19, .5 0.0 38.4 0.0 82.0 91.0 
B73XM017 2676 S2-084-2 1802 32 ,2 57 .4 19, .2 13.3 10.6 1.0 80.0 81.2 
B73XM017 2678 S2-086-3 1821 42, .6 54 .4 20, .5 4.2 48.5 0.0 81.5 86.1 
B73XM017 2678 S2-086-4 1822 38, .5 51 .4 20.6 0.0 44.2 0.0 78.0 80.2 
B73XM017 2680 S2-088-1 1831 54 .4 54 .4 21 .1 0.0 9.5 0.0 81.0 76.0 
B73XM017 2680 S2-088-2 1832 57 .9 58 .0 22 .6 7.1 12.3 0.0 82.5 95.9 
B73XM017 2683 32-091-1 1851 30, 3 44 .2 22, 5 0.0 13.9 0.0 83.5 89.3 
B73XM017 2683 S2-Q91-2 1852 34, .7 52 .0 22 ,3 0.0 31.0 0.0 85.5 91.0 
B73XM017 2684 S2-092-1 1861 52 .1 47 .8 18, 9 1.4 2.5 1.4 79.0 83.2 
B73XM017 2684 S2-092-2 1862 46 .5 47 .2 20. 8 1.3 9.0 1.2 80.0 79.2 
B73XM017 2685 S2-093-1 1871 49, .9 53 .8 18, .6 4.7 4.3 1.0 81.0 86.0 
B73XM017 2685 S2-093-2 1872 51 .4 46 .0 19, .5 0.0 4.7 3.8 80.0 79.9 
B73XM017 2687 S2-095-1 1891 54, 3 43 .0 25, .1 0.0 10.0 0.0 87.0 109.3 
B73XM017 2687 S2-095-3 1892 47.1 44 .2 21, ,1 0.0 11.4 0.0 81.0 74.6 
B73XM017 2668 32-096-3 1901 41, .8 51, ,4 20, ,1 1.2 17.5 0.0 80.0 75.4 
B73XM0X7 2688 S2-096-4 1902 35, .3 47 .2 22, .9 1.2 6.3 0.0 81.0 77.6 
B73XM017 2689 S2-097-1 1911 55, ,3 48, .4 23.4 2.7 2.3 3.4 80.0 76.3 
B73XM017 2689 32-097-2 1912 39.2 52, .6 21. ,7 3.6 2.3 3.4 80.0 67.5 
B73XM017 2690 S2-098-1 1921 50, 1 46.0 22. ,6 14.3 5.2 0.0 82.5 100.7 
B73XM017 2690 32-098-2 1922 44. ,5 54, ,4 24. 4 23.0 4.5 0.0 83.5 105.7 
B73XM017 2691 S2-099-1 1931 49. 2 48, ,4 23. 7 23.4 21.1 0.0 86.5 119.8 
B73XM017 2691 32-099-2 1932 46. 1 50.2 24.5 2.4 14.3 0.0 86.0 102.2 
B73XM017 2692 S2-100-1 1941 40. 7 54. ,4 20. 6 0.0 1.1 3.3 80.0 77.0 
B73XM017 2692 32-100-2 1942 33. 2 57. 4 22. 9 1.0 3.1 2.9 82.5 83.5 
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B73XM017 2693 S2-101-1 1951 39.9 34.1 23. 6 3,5 22.6 1.7 84.5 89.2 
B73XM017 2693 S2-101-3 1952 58.7 55.6 21. 1 1.0 7.4 0.0 79.0 78.8 
B73XM017 2694 S2-102-2 1961 40.5 56.2 18. 6 0.0 22.3 0.0 80.0 78.3 
B73XM017 2694 S2-102-3 1962 49.8 50.2 18. 8 0.0 16.7 2.4 80.0 87.2 
B73XM017 2695 S2-103-1 1971 58.8 57.4 21. 7 0.0 9.4 1.0 80.5 83.2 
B73XM017 2695 S2-103-4 1972 56.2 55.0 22. 3 9.9 0.0 0.0 76.5 82.3 
B73XM017 2696 S2-104-1 1981 38.0 55.6 21. ,1 . 10.8 20.4 1.1 80.0 89.3 
B73XM017 2696 S2-104-2 1982 34.1 46.6 19. 5 3.7 10.8 8.3 79.0 78.2 
B73XM017 2697 S2-105-1 1991 68.5 50.8 18 .8 4.6 3.6 .0.0 78.0 76.2 
B73XM017 2697 S2-105-2 1992 56.3 54.4 18. 4 1.1 17.7 1.1 78.5 77.9 
B73XB84 2732 S2-001-1 2011 61.8 56.2 23. 0 18.3 11.6 0.0 81.5 77.7 
B73XB84 2732 S2-001-2 2012 61.8 52.0 21. 9 16.2 8.0 0.0 83.0 81.7 
B73XB84 2733 S2-002-2 2021 27.8 51.4 24. ,1 0.0 0.0 1.2 87.0 64.9 
B73XB84 2733 S2-002-4 2022 33.5 38.2 21. ,1 0.0 0.0 0.0 83.0 80.0 
B73XB84 2734 S2-003-1 2031 34.6 50.8 28. 6 0.0 3.5 0.0 91.5 73.6 
B73XB84 2734 S2-003-2 2032 59.1 53.8 25.4 1.1 4.4 0.0 86.5 71.5 
B73XB84 2735 S2-004-1 2041 68.3 61.5 24. 2 20.4 3.9 1.0 83.0 108.4 
B73XB84 2735 S2-004-2 2042 62.1 45.4 26. 8 6.5 2.6 0.0 83.5 97.3 
B73XB84 2736 S2-005-1 2051 37.0 52.0 23. 5 0.0 5.7 0.0 85.0 74.2 
B73XB84 2736 S2-005-4 2052 44.7 60.3 22, ,1 2.0 6.9 1.0 86.0 86.7 
B73XB84 2737 S2-006-1 2061 61.7 56.8 25. ,1 26.7 9.8 3.3 83.0 103.9 
B73XB84 2737 S2-006-2 2062 79.6 60.3 25. 0 19.8 2.0 3.0 83.0 106.4 
B73XB84 2738 S2-007-1 2071 71.0 58.6 23. ,5 10.1 0.0 0.0 83.0 85.7 
B73XB84 2738 S2-007-2 2072 70.5 58.6 25. 2 6.0 1.0 0.0 83.5 85.7 
B73XB84 2739 S2-008-1 2081 61.8 55.6 23.6 3.2 4, 3 0.0 82.0 86.3 
B73XB84 2739 S2-008-2 2082 32.2 60.3 25.1 0.0 3. ,1 0.0 84. 5 61.4 
B73XB84 2740 S2-009-1 2091 59.6 52.0 26.6 10.4 7. 7 0.0 83. 5 98.2 
B73XB84 2740 S2-009-2 2092 41.0 50.2 25.6 14.4 7. 2 0.0 83. ,5 98.1 
B73XB84 2741 S2-010-1 2101 46.9 57.4 23.1 4.1 0. 0 0.0 85, ,0 101.2 
B73XB84 2741 S2-010-2 2102 54.2 58.0 23.7 3.1 5. 1 1.0 84. 0 104.6 
B73XB84 2742 S2-011-2 2111 45.4 49.0 23.1 3.6 1. 2 13.6 82. ,5 103.4 
B73XB84 2742 S2-011-3 2112 41.3 56.2 22.6 19.3 2. 1 10.7 84. 0 102.8 
B73XE84 2846 S2-115-2 2121 56.0 58.0 20.6 13.3 11. 4 0.0 83, ,0 106.8 
B73XB84 2846 S2-115-5 2122 53.7 57.4 20.4 12.4 14. 6 0.0 84, .5 107.8 
B73XB84 2745 S2-014-1 2141 68.6 48.4 26.4 4.7 3. 8 0.0 86, ,0 94.3 
B73XB84 2745 S2-014-2 2142 22.3 55.6 26.7 1.1 4. 3 0.0 89, 0 61.1 
B73XB84 2747 S2-016-1 2161 53.8 52.0 25.6 7.9 1. 2 0.0 85, ,0 86.5 
B73XB84 2747 S2-016-2 2162 45.5 53.2 25.4 45.0 0. 0 0.0 84, ,5 76.9 
B73XB84 2748 S2-017-4 2171 71.3 53.2 24.4 18.1 4. 5 0.0 83, ,0 100.3 
B73XB84 2748 S2-017-5 2172 56.2 51.4 30.4 9.3 0. 0 0.0 83, .5 82.7 
B73XB84 2749 S2-018-1 2181 43.5 50.8 23.0 2.4 8.0 0.0 83, .5 94.0 
B73XB84 2749 S2-018-2 2182 56.9 48.4 24.9 6.1 10. 0 1.3 85.0 110.6 
B73XB84 2751 S2-020-1 2201 66.5 55.0 23.4 6.5 7, ,6 0.0 78.5 105.3 
B73XB84 2751 S2-020-2 2202 64.5 58.6 22.3 27.4 2. 0 0.0 79.5 84.2 
B73XB84 2752 S2-021-1 2211 54.9 56.8 24.2 31.0 2. 1 0.0 83. 0 78.4 
B73XB84 2752 S2-021-2 2212 62.3 57.4 25.1 55.9 6. 0 0.0 83. 0 97.3 
B73XB84 2753 S2-022-1 2221 34.2 59.2 25.0 4.1 6. 1 0.0 89. ,5 87.0 
B73XB84 2753 S2-022-2 2222 44.1 50.8 25.8 0.0 14. ,1 0.0 86. 0 92.7 
B73XB84 2754 S2-023-1 2231 13.4 54.4 28.6 0.0 1. ,1 0.0 94. 0 65.0 
B73XB84 2754 S2-023-2 2232 7.3 52.0 29.4 0.0 1. 1 0.0 95.0 60.5 
B73XB84 2756 S2-025-1 2241 60.3 57.4 21.4 27.4 11. 0 0.0 84.0 85.8 
B73XB84 2756 32-025-2 2242 71.7 49.0 24.2 16.1 4, .8 0.0 85 .0 109.6 
B73XB84 2847 S2-116-1 2261 63.1 55.6 28.0 28.2 3, ,1 0.0 87.0 121.2 
B73XB84 2047 S2-116-3 2262 46.8 45.4 28.1 6.7 4. 1 0.0 86.5 107.7 
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B73XB84 2760 S2-029-1 2271 44.5 44. 8 25.6 0.0 3, ,9 0.0 84.5 90.8 
B73XB84 2760 S2-029-2 2272 55.0 47. ,2 23.6 34.4 2, ,5 0.0 81.5 90.7 
B73XB84 2761 S2-030-1 2281 66, .3 52.6 21.5 30.3 7, .0 1.2 83.5 91.2 
B73XB84 2761 S2-030-2 2282 65. ,5 56. 8 22.7 27.4 6, ,3 0.0 83.5 76.8 
B73XB84 2763 S2-032-1 2291 55, ,5 53. 2 23.9 11.3 13.4 1.1 83.0 97.1 
B73XB84 2763 S2-032-2 2292 56. 8 59. 7 23.4 4.0 3, 0 2.0 83.0 90.3 
B73XB84 2764 S2-033-1 2301 50. 7 47. 8 24.8 • 6.3 1. 3 0.0 84.0 91.7 
B73XB84 2764 S2-033-2 2302 74. ,1 58. ,0 23.9 22.7 17. 3 0.0 83.5 102.9 
B73XB84 2765 S2-034-1 2311 48. 8 43, .6 24.1 5.3 4. 3 a.4 82.5 68.9 
B73XB84 2765 S2-034-1 2312 55, 2 58, .0 21.6 24.6 1. 1 0.0 85.0 89.0 
B73XB84 2766 S2-035-1 2321 44. 2 53, 2 22.2 27.4 1. 0 0.0 83.5 93.2 
B73XB84 2766 S2-035-4 2322 54. ,9 50, .8 24.8 2.3 5. 8 0.0 83.5 83.3 
B73XB84 2767 S2-036-1 2331 67, ,3 53, ,2 24.5 5.6 2. 2 0.0 82.0 89.7 
B73XB84 2767 S2-036-2 2332 64, .9 52, .6 24.2 13.9 5. 6 1.2 83.0 105.7 
B73XB84 2768 S2-037-2 2341 47, .8 55, ,0 27.4 1.1 0. 0 0.0 86.0 77.8 
B73XB84 2768 S2-037-3 2342 34, ,8 55.6 26.1 0.0 4. 3 0.0 90.5 67.7 
B73XB84 2769 S2-038-1 2351 61, ,3 51, ,4 24.9 15.4 3. 6 1.2 86.0 115.2 
B73XB84 2769 S2-038-3 2352 53, .9 56, ,2 26.9 10.6 4. 3 0.0 86.0 104.5 
B73XB84 2770 S2-039-1 2361 43. ,7 53. 2 24.4 2.3 1, 1 0.0 84.0 75.2 
B73XB84 2770 S2-039-2 2362 58. 8 54.4 25.6 4.5 0, .0 0.0 83.0 82.8 
B73XB84 2772 S2-041-1 2371 60. ,1 51. 4 25.4 29.2 0, .0 0.0 84.0 80.3 
B73XB84 2772 S2-041-4 2372 60.2 53.2 23.7 35.9 10, .2 0.0 84.0 98.8 
B73XB84 2773 S2-042-2 2381 64. ,5 52.6 21.9 3.6 4, .6 0.0 81.0 99.6 
B73XB84 2773 S2-042-3 2382 53.3 52. ,6 21.3 16.8 2, ,2 0.0 81.5 80.8 
B73XB84 2774 S2-043-1 2391 42. 6 49. ,6 23.6 3.8 5, .7 0.0 85.0 77.6 
B73XB84 2774 S2-043-3 2392 54, .4 53. 2 25.0 3.3 3, .4 0.0 86.0 98.8 
B73XB84 2775 S2-044-1 2401 65 .7 58. 0 25.1 44.8 2, 1 0.0 84.0 113.5 
B73XB84 2775 S2-044-3 2402 53, .9 58. 0 25.0 18.4 7, .3 2.2 83.0 114.6 
B73XB84 2777 S2-046-1 2421 65 .2 49. 0 23.3 9.7 10, 1 1.0 83.0 93.1 
B73XB84 2777 S2-046-3 2422 68 .7 53. 2 23.1 44.3 2, .2 0.0 85.0 91.5 
B73XB84 2779 S2-048-2 2431 67 .4 56. ,8 22.2 9.6 9, .6 0.0 82.5 83.2 
B73XB84 2779 S2-048-3 2432 64. 2 58. ,0 23.1 17.5 9, .3 0.0 80.5 90.6 
B73XB84 2780 S2-049-2 2441 60. 1 52. 0 22.9 12.0 2, .3 0.0 83.5 90.8 
B73XB84 2780 S2-049-4 2442 44. 6 52. 0 21.5 8.2 6, .9 0.0 83.0 96.6 
B73XB84 2781 S2-050-1 2451 49. 9 55. 4 24.9 1.5 3, .6 0.0 86.7 91.1 
B73XB84 2781 S2-050-2 2452 56. ,7 57. ,4 23.9 0.0 1, ,0 0.0 85.5 94.2 
B73XB84 2784 S2-053-1 2471 25.1 55 .0 25.6 0.0 5. ,4 0.0 91.0 64.2 
B73XB84 2784 S2-053-2 2472 63 .6 51 .4 22.6 2.3 10.5 0.0 84.0 83.7 
B73XB84 2785 S2-054-1 2481 64 .8 56 .2 24.1 43.9 7. 4 0.0 83.0 94.6 
B73XB84 2785 S2-054-3 2482 60 .0 51. 4 23.4 9.3 12. 8 0.0 83.0 96.6 
B73XB84 2786 S2-055-1 2491 68. 2 55. ,0 22.6 0.0 4. 4 1.0 83.0 83.4 
B73XB84 2786 S2-055-3 2492 55.2 47 ,2 21.5 13.9 17. 7 0.0 83.5 101.7 
B73XB84 2787 S2-056-1 2501 55. 9 46. 6 24.4 0.0 2, ,7 0.0 83.5 85.2 
B73XB84 2787 S2-056-2 2502 59. 8 42. ,4 26.3 5.9 14. ,3 0.0 85.5 97.5 
B73XB84 2788 S2-057-2 2511 22. 6 55. 6 23.5 0.0 3, .3 0.0 86.5 57.9 
B73XB84 2788 S2-057-3 2512 42.4 47, ,8 22.6 0.0 4, 9 0.0 86.5 65.1 
B73XB84 2790 S2-059-1 2521 48, .4 52, ,6 21.9 8.9 3. 4 1.1 83.0 86.5 
B73XB84 2790 S2-059-2 2522 53, 5 51, ,4 21.9 5.8 13. 9 1.1 82.5 88.7 
B73XB84 2792 S2-061-1 2531 62. 7 56.8 25.2 0.0 1. 0 0.0 84.0 88.6 
B73XB84 2792 S2-061-2 2532 59. 1 56. 8 22.2 2.1 17. 8 4.2 82.5 104.6 
B73XB84 2794 S2-063-1 2541 27. 5 58. 6 24.9 0.0 4. 1 0.0 87.0 87.6 
B73XB84 2794 S2-063-2 2542 51. 6 57. 4 25.1 12.6 3. 1 1.1 85.0 96.7 
B73XB84 2795 S2-064-1 2551 31. 4 47. 8 23.7 3.7 2. 4 0.0 85.0 86.9 
B73XB84 2795 S2-064-2 2552 11. 7 44.2 29.5 0.0 5. 4 0.0 96.0 54.9 
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PLANTS ROOT STALK DROP POLLEN EAR 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED HEIGHT 
Q/HA XIOOO % % Z % DAYS CM 
B73XB84 2796 S2-065-2 2561 62. ,3 53. ,8 25, .3 4.4 4.5 1.1 86, .0 124.2 
B73XB84 2796 S2-065-3 2562 57. 5 47. 8 25, .3 7.9 5.2 2.7 85, ,0 106.0 
B73XB84 2798 S2-067-1 2581 61. 1 50. 2 21, .6 5.1 3.5 0.0 83, .0 94.8 
B73XB84 2798 S2-067-2 2582 40. 1 31. 7 23, .4 0.0 0.0 0.0 82, .5 78.2 
B73XB84 2799 S2-068-2 2591 49 ,4 48, .4 22, 6 6.1 0.0 0.0 82, .0 82.1 
B73XB84 2799 S2-068-3 2592 40. ,7 52 .0 24, .9 0.0 3.4 0.0 82, .0 82.3 
B73XB84 2800 S2-069-1 2601 67. 3 54, .4 26 .9 . 4.4 1.1 0.0 83.5 102.2 
B73XB84 2800 S2-069-3 2602 56.5 58, .6 24, .1 13.4 6.1 0.0 83, .5 104.3 
B73XB84 2801 S2-070-1 2611 68. ,5 56, 8 25, .6 35.8 5.3 0.0 83, ,5 95.5 
B73XB84 2801 S2-070-2 2612 67, .9 50 .2 24 .4 19.8 27.8 0.0 85, .0 104.2 
B73XB84 2803 S2-072-1 2631 61, .6 55.6 28.6 23.7 3.2 0.0 83, .0 92.3 
B73XB84 2803 S2-072-3 2632 63, .2 55.0 32, .0 12.0 1.1 0.0 83, ,5 93.9 
B73XB84 2808 S2-077-1 2661 62, 2 52 .6 20, 6 11.3 6.8 0.0 85, ,0 102.2 
B73XB84 2808 S2-077-4 2662 54, 0 56, .2 21, .4 45.7 4.3 0.0 86. ,0 94.8 
B73XB84 2811 S2-080-1 2681 49, .3 51 .4 23 .9 6.7 32.2 0.0 83, .0 80.1 
B73XB84 2811 S2-080-2 2682 52, .7 50 .8 23, .2 1.2 3.5 0.0 83, .5 81.8 
B73XB84 2813 S2-082-1 2701 62, .2 53, .2 21, .2 1.2 4.4 1.2 80, .0 79.3 
B73XB84 2813 S2-082-2 2702 49, .0 56 .8 22 .2 1.0 30.5 0.0 82. ,5 95.4 
B73XB84 2815 S2-084-1 2711 59. 5 56, .2 23, .0 1.1 18.1 0.0 81. 5 69.3 
B73XB84 2815 S2-084-3 2712 69, 8 52, .6 23, .2 11.0 5.7 2.3 81, ,0 84.3 
B73XB84 2816 S2-085-1 2721 44, .8 53, .2 20 .2 21.0 18.1 0.0 83, ,0 93.0 
B73XB84 2816 S2-085-2 2722 46, ,5 55, 6 19, .9 7.4 27.0 0.0 83. 0 98.1 
B73XB84 2817 S2-086-1 2731 63. 1 54.4 25, .2 7.0 7.7 0.0 83. 5 85.9 
B73XB84 2817 S2-086-3 2732 69. 3 50, ,8 23, .9 7.1 3.6 0.0 83. 0 105.1 
B73XB84 2819 S2-088-1 2741 39. 3 35.9 24, 7 10.3 10.2 0.0 82. ,5 84.0 
B73XB84 2819 S2-088-2 2742 44. 5 42, ,4 23, .5 0.0 5.7 0.0 83. 0 74.2 
B73XB84 2820 S2-089-1 2751 44. ,7 47. 8 24, ,7 1.4 9.9 0.0 83.0 84.7 
B73XB84 2820 S2-089-3 2752 57. ,3 53. 8 24, ,4 4.3 1.2 0.0 86. 0 90.2 
B73XB84 2821 S2-090-1 2761 65, ,5 54.4 23. ,0 7.4 6.7 0.0 83. ,0 101.1 
B73XB84 2821 82-090-2 2762 51. ,5 57, ,4 22. ,8 1.1 0.0 0.0 84. .0 103.7 
B73XB84 2822 S2-091-1 2771 58. ,5 50. 2 26.7 8.8 2.6 0.0 85. ,0 95.7 
B73XBB4 2822 S2-091-2 2772 63. ,1 54.4 25. ,0 14.3 0.0 0.0 83. 0 80.7 
B73XB84 2824 S2-093-1 2791 44. ,5 52. 0 25. ,9 11.5 2.3 0.0 85. .0 81.5 
B73XB84 2824 S2-093-2 2792 51. G 45. ,4 22. 9 1.2 10.9 0.0 82. 5 96.2 
B73XB84 2825 S2-094-2 2801 67. 3 52. 0 26. 5 27.7 3.4 0.0 81. 0 84.7 
B73XB84 2825 S2-094-3 2802 63. ,9 57. 4 21. ,9 7.3 17.7 0.0 82. ,5 90.2 
B73XB84 2826 S2-095-1 2811 69. 9 56. 8 22. ,4 9.5 9.6 0.0 83. ,5 101.2 
B73XB84 2826 S2-095-2 2812 48. 0 37. ,6 23. 4 0.0 4.6 0.0 83. 5 106.3 
B73XB84 2827 S2-096-1 2821 57.5 53. 2 24. 1 3.3 4.7 0.0 82. ,5 81.8 
B73XB84 2827 S2-096-4 2822 67.6 47. 2 24. 0 1.3 1.3 0.0 83. 5 90.6 
B73XB84 2848 S2-117-1 2831 23. 6 47, 2 22.8 15.3 3.8 0.0 84. ,5 63.1 
B73XB84 2848 S2-117-5 2832 23. 3 47, .2 22.8 14.4 10.5 0.0 86.0 76.7 
B73XB84 2849 S2-118-1 2841 66. ,0 53, ,8 21. ,0 7.2 3.2 0.0 81.5 84.4 
B73XB84 2849 S2-118-2 2842 46. ,5 55, .6 25. ,6 0.0 3.1 0.0 86.5 72.7 
B73XB84 2832 S2-101-2 2871 56. ,1 47, .8 25. ,0 31.3 1.3 0.0 85.0 83.9 
873X884 2832 S2-101-3 2872 51. 9 52, .6 22, .6 62.6 4.6 0.0 86. 0 97.8 
B73XB84 2833 S2-102-1 2881 52. 2 49.0 22, .9 2.6 9.6 1.1 82.0 86.5 
B73XB84 2833 S2-102-2 2882 54. 2 58, 0 21, .8 0.0 2.0 1.1 83.0 85.6 
B73XB84 2834 S2-103-1 2891 48. 2 49. 0 25, .6 2.1 6.4 0.0 83. ,5 102.3 
B73XB84 2834 S2-103-2 2892 34. 6 39. 4 27.2 0.0 0.0 1.4 86.5 102.8 
B73XB84 2837 S2-106-1 2921 54, .3 50, .2 24, .5 3.5 6.0 0.0 84 .0 84.2 
B73XB84 2837 S2-106-2 2922 58, .2 52 .6 24, .5 26.1 2.3 0.0 83, .5 83.5 
B73XB84 2839 S2-108-1 2941 59, .2 56, .8 24, .5 0.0 2.1 1.0 83, .0 66.0 
B73XB84 2839 S2-108-3 2942 54.2 47, .8 23.9 0.0 2.5 1.2 82.5 69.5 
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PLANTS ROOT STALK DROP POLLEN EAR 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED HEIGHT 
Q/HA XIOOO % % % % DAYS CM 
B73XB84 2840 S2-109-1 2951 60.3 56.2 25.9 12.7 1.0 1.1 82.5 81.3 
B73XB84 2840 S2-109-2 2952 65.7 50.8 24.2 10.5 2.4 0.0 83.5 79.3 
B73XB84 2842 S2-111-1 2971 48.5 48.4 24.2 0.0 3.9 0.0 82.5 82.3 
B73XB84 2842 S2-111-2 2972 59.0 53.8 22.6 0.0 6.1 0.0 82.5 78.4 
B73XB84 2843 S2-112-1 2981 49.7 53.2 24.7 5.3 8.0 0.0 85.0 97.2 
B73XB84 2843 S2-112-2 2982 52.0 50.2 25.0 9.5 7.1 10.7 85.0 104.7 
B73XB84 2844 S2-113-1 2991 70.9 53.2 25.6 .29.9 2.1 0.0 86.0 106.8 
B73XB84 2844 S2-113-3 2992 65.8 56.2 22.4 12.9 2.1 0.0 83.0 96.8 
EXPERIMENT MEAN 50.6 53.5 22.8 7.1 11.0 0.9 82.2 88.6 
152 
APPENDIX C. ENTRY MEANS OF TRAITS EVALUATED IN THE LINE PER SE 
EXPERIMENT CONDUCTED NEAR MARTINSBURG IN 1985 
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PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO Z Z % Z 
B73XM017 2698 S2-106-1 1001 43.5 55.6 17.5 38.5 7.4 1.1 
B73XM017 2698 S2-106-2 1002 36.3 51.4 17.4 30.9 11.7 4.8 
B73XM017 2593 S2-001-1 1011 41.8 42.4 18.4 12.8 5.7 5.9 
B73XM017 2593 S2-001-2 1012 39.3 51.4 18.3 4.7 16.3 2.3 
B73XM017 2595 S2-003-1 1031 35.4 50.8 17.7 4.8 7.1 2.4 
B73XM017 2595 S2-003-2 1032 45.2 55.0 18.8 0.0 18.5 5.4 
B73XM017 2596 S2-004-1 1041 46.9 52.0 20.1 0.0 6.7 0.0 
B73XM017 2596 S2-004-2 1042 33.3 46.6 18.5 0.0 27.1 0.0 
B73XM017 2598 S2-006-1 1061 37.0 49.6 18.9 0.0 7.1 2.3 
B73XM017 2598 S2-006-2 1062 45.4 53.8 18.2 0.0 2.2 1.1 
B73XM017 2599 S2-007-1 1071 52.3 52.0 22.1 2.2 16.0 0.0 
B73XM017 2599 S2-007-2 1072 42.6 56.8 19.0 1.1 7.3 0.0 
B73XM017 2600 S2-008-1 1081 39.1 54.4 24.2 12.1 0.0 1.1 
B73XM017 2600 S2-008-2 1082 37.0 53.8 20.0 2.3 2.2 0.0 
B73XM017 2602 S2-010-2 1091 40.1 50.8 18.0 0.0 3.6 0.0 
B73XM017 2602 S2-010-3 1092 41.6 53.2 16.9 4.8 20.4 4.6 
B73XM017 2603 S2-011-1 1101 34.5 54.4 17.9 0.0 21.3 0.0 
B73XM017 2603 S2-011-2 1102 38.1 56.8 17.6 0.0 41.0 0.0 
B73XM017 2605 S2-013-3 1121 53.2 49.6 19.1 2.4 20.5 2.4 
B73XM017 2605 S2-013-5 1122 44.7 43.0 17.6 0.0 4.3 0.0 
B73XM017 2606 S2-014-1 1131 57.2 57.4 18.2 5.1 0.0 4.2 
B73XM6l7 2606 S2-014-4 1132 50.7 59.7 17.9 0.0 0.0 3.0 
B73XM017 2607 S2-015-3 1141 47.6 46.0 19.0 16.1 2.3 0.0 
B73XM017 2607 S2-015-5 1142 47.2 46.0 23.2 5.3 10.2 0.0 
B73XM017 2609 S2-017-2 1161 66.1 56.2 21.9 2.2 23.6 0.0 
B73XM017 2609 S2-017-3 1162 59.5 55.6 21.4 54.7 12.9 0.0 
B73XM017 2610 S2-018-2 1171 42.5 59.7 18.2 0.0 4.0 3.0 
B73XH017 2610 S2-018-3 1172 34.5 53.8 16.5 1.0 2.4 1.0 
B73XM017 2611 S2-019-1 1181 53.1 53.2 18.9 21.1 10.7 0.0 
B73XM017 2611 S2-019-2 1182 45.4 56.8 17.7 18.0 8.6 1.1 
B73XM017 2612 S2-020-1 1191 37.8 53.2 18.8 1.1 18.0 3.3 
B73XM017 2612 S2-020-4 1192 43.5 50.2 18.5 6.1 7.9 3.7 
B73XM017 2613 S2-021-1 1201 38.4 54.4 19.2 1.1 12.3 0.0 
B73XM017 2613 S2-021-4 1202 45.6 46.6 19.3 0.0 3.9 4.9 
B73XM017 2614 S2-022-2 1211 43.7 47.8 19.4 0.0 6.2 6.2 
B73XM017 2614 52-022-3 1212 38.5 51.4 18.9 4.4 6.0 2.3 
B73XM017 2615 S2-023-1 1221 58.7 56.2 19.1 1.0 16.0 0.0 
B73XM017 2615 S2-023-2 1222 56.9 53.8 21.2 0.0 11.0 0.0 
B73XM017 2616 S2-024-1 1231 54.2 58.0 19.5 1.1 4.0 2.0 
B73XM017 2616 S2-024-2 1232 22.0 43.6 18.3 8.1 22.0 0.0 
B73XM017 2617 S2-025-2 1241 46.4 53.8 22.0 12.8 12.2 1.0 
B73XM017 2617 S2-025-3 1242 36.1 53.2 21.2 3.3 0.0 1.1 
B73XM017 2619 S2-027-4 1261 41.1 53.2 22.4 17.0 13.5 7.8 
B73XM017 2619 S2-027-5 1262 31.9 50.8 21.8 3.8 14.7 4.2 
B73XM017 2621 S2-029-1 1271 51.1 43.6 18.0 0.0 1.5 0.0 
B73XM017 2621 S2-029-4 1272 38.1 47.8 19.7 7.7 6.3 1.3 
B73XM017 2622 S2-030-1 1281 40.9 57.4 18.8 0.0 5.2 0.0 
B73XM017 2622 S2-030-2 1282 35.2 49.6 20.4 0.0 6.0 2.4 
B73XM017 2623 S2-031-2 1291 31.1 55.6 16.5 0.0 6.4 6.5 
B73XM017 2623 S2-031-3 1292 42.4 55.6 16.4 0.0 17.3 0.0 
B73XM017 2625 S2-033-2 1301 36.8 53.2 16.9 4.5 9.0 0.0 
B73XM017 2625 S2-033-3 1302 31.4 53.8 19.2 0.0 8.8 1.2 
B73XM017 2627 S2-035-1 1321 34.3 49.6 20.1 4.8 0.0 0.0 
B73XM017 2627 S2-035-3 1322 39.9 54.4 19.2 7.8 14.1 0.0 
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PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % Z Z Z 
B73XMOX7 2628 S2-036-1 1331 42.5 53.8 20.8 2.3 30.1 0.0 
B73XM017 2628 S2-036-2 1332 49.4 57.4 18.2 3.9 18.1 0.0 
B73XM017 2630 S2-038-1 1351 43.6 54.4 20.4 30.8 18.5 1.1 
B73XM017 2630 S2-038-2 1352 53.9 46.6 19.6 5.2 0.0 0.0 
B73XM017 2631 S2-039-1 1361 36.6 49.6 17.2 1.2 3.8 2.5 
B73XM017 2631 S2-039-2 1362 27.2 41.8 18.6 0.0 1.4 6.9 
B73XM017 2632 S2-040-1 1371 43.9 57.4 20.9 2.0 11.5 4.1 
B73XM017 2632 S2-040-2 1372 50.9 50.8 19.0 0.0 3.5 2.4 
B73XM017 2633 S2-041-1 1381 39.2 54.4 19.6 22.2 4.3 3.3 
B73XM017 2633 S2-041-2 1382 45.5 52.0 21.9 8.9 0.0 0.0 
B73XM017 2634 S2-042-3 1391 32.6 56.8 18.1 12.7 8.0 0.0 
B73XM017 2634 S2-042-5 1392 13.7 53.8 17.6 4.7 1.1 1.1 
B73XM017 2635 S2-043-2 1401 16.6 52.0 19.3 1.2 1.2 2.3 
B73XM017 2635 S2-043-5 1402 12.2 46.0 18.3 0.0 9.2 7.8 
B73XM017 2636 S2-044-1 1411 43.3 55.0 18.8 7.6 0.0 4.3 
B73XM017 2636 S2-044-4 1412 33.4 53.8 17.4 1.1 7.8 4.4 
B73XM017 2637 S2-045-1 1421 41.3 55.6 21.5 0.0 28.0 1.1 
B73XM017 2637 S2-045-2 1422 46.2 49.6 18.8 0.0 15.7 1.1 
B73XM017 2638 S2-046-1 1431 58.3 53.8 20.0 0.0 4.5 0.0 
B73XM017 2638 S2-046-2 1432 55.2 56.8 20.1 7.3 11.6 1.0 
B73XM017 2639 S2-047-1 1441 50.8 56.8 22.9 1.0 16.9 1.0 
B73XM017 2639 S2-047-2 1442 48.5 50.2 22.1 0.0 31.5 1.3 
B73XM017 2640 S2-048-1 1451 58.2 57.4 21.1 2.0 9.5 1.0 
B73XM017 2640 S2-048-3 1452 50.1 58.0 18.6 41.2 9.3 1.1 
B73XM017 2641 S2-049-1 1461 47.1 46.6 17.5 1.3 2.6 1.3 
B73XM017 2641 S2-049-3 1462 52.9 52.0 17.6 28.1 9.0 1.1 
B73XM017 2642 S2-050-1 1471 51.5 50.2 21.0 11.8 19.1 0.0 
B73XM017 2642 S2-050-2 1472 39.6 50.2 18.3 1.3 22.3 2.4 
B73XM017 2643 S2-051-1 1481 33.5 48.4 20.7 0.0 2.5 0.0 
B73XM017 2643 S2-051-2 1482 32.7 55.6 19.7 21.5 4.4 2.2 
B73XM017 2644 S2-052-1 1491 35.4 53.2 18.1 0.0 2.3 0.0 
B73XM017 2644 S2-0S2-2 1492 29.0 57.4 17.8 0.0 2.0 0.0 
B73XM017 2645 S2-053-1 1501 37.7 53.8 17.7 13.4 2.2 4.4 
B73XM017 2645 S2-053-2 1502 35.5 55.6 18.7 12.5 2.9 5.1 
B73XM017 2646 S2-054-1 1511 30.6 55.6 17.0 0.0 19.3 1.1 
B73XM017 2646 S2-054-2 1512 33.0 53.8 17.7 0.0 20.1 1.2 
B73XM017 2647 S2-055-2 1521 50.1 55.0 16.5 4.3 0.0 1.1 
B73XM017 2647 S2-055-3 1522 35.5 50.2 16.4 0.0 0.0 1.2 
B73XM017 2648 S2-056-1 1531 40.8 54.4 19.0 12.4 11.8 1.1 
B73XM017 2648 S2-056-2 1532 39.4 52.0 19.1 3.5 18.3 2.3 
B73XM017 2649 S2-057-2 1541 40.2 55.0 19.5 1.0 21.5 0.0 
B73XM017 2649 S2-057-4 1542 37.5 58.0 20.0 1.1 20.6 2.2 
B73XM017 2650 S2-058-3 1551 43.0 52.0 21.6 2.2 19.8 1.2 
B73XM017 2650 S2-058-4 1552 54.7 54.4 22.4 1.2 17.5 2.3 
B73XM017 2651 S2-059-1 1561 48.1 51.4 17.1 3.5 11.6 0.0 
B73XM017 2651 S2-059-2 1562 52.3 52.0 18.1 0.0 13.8 0.0 
B73XM017 2700 S2-108-1 1571 47.7 53.2 20.1 3.4 15.7 0.0 
B73XM017 2700 S2-108-2 1572 42.0 52.0 16.7 5.7 3.5 0.0 
B73XM017 2653 S2-061-1 1581 46.1 55.6 18.3 0.0 4.3 1.1 
B73XM017 2653 S2-061-2 1582 48.0 55.0 18.8 1.1 7.7 1.1 
B73XM017 2654 S2-062-1 1591 29.5 56.2 19.0 5.6 5.4 0.0 
B73XH017 2654 S2-062-2 1592 20.4 50.8 20.6 0.0 1.2 1.2 
B73XM017 2655 S2-063-1 1601 35.1 53.2 19.6 3.4 10.3 1.1 
B73XM017 2655 S2-063-2 1602 58.6 55.0 21.5 16.3 9.8 2.2 
PLAHTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XlOOO Z % % Z 
B73XM017 2656 S2-064-1 1611 51.4 56.8 17.9 3.0 18.8 2.1 
B73XM017 2656 S2-064-2 1612 48.5 52.6 18.4 0.0 15.9 0.0 
B73XM017 2658 S2-066-1 1631 40.4 54.4 21.4 10.3 4.3 3.2 
B73XM017 2658 S2-066-3 1632 27.4 48.4 20.2 10.0 1.1 1.1 
B73XM017 2701 S2-109-1 1641 43.9 53.8 20.8 2.1 8.8 6.6 
B73XM017 2701 S2-109-2 1642 33.0 52.6 17.1 6.5 11.4 1.1 
B73XM017 2661 S2-069-1 1661 33.9 50.8 19.8 0.0 2.4 2.4 
B73XM017 2661 S2-069-2 1662 42.2 52.0 20.1 0.0 4.7 3.9 
B73XM017 2662 S2-070-1 1671 50.2 50.8 19.7 0.0 7..1 1.2 
B73XM017 2662 S2-070-2 1672 44.8 50.8 21.2 3.6 15.4 0.0 
B73XM017 2664 S2-072-1 1691 41.4 52.0 18.3 6.8 7.0 0.0 
B73XM017 2664 S2-072-2 1692 28.9 54.4 17.5 2.1 16.6 1.1 
B73XM017 2665 S2-073-1 1701 35.6 48.4 17.8 12.2 7.4 0.0 
B73XM017 2665 S2-073-2 1702 28.5 54.4 18.4 6.6 10.9 0.0 
B73XM017 2666 S2-074-1 1711 27.7 59.2 17.9 0.0 4.1 0.0 
B73XM017 2666 S2-074-2 1712 43.5 59.2 17.7 1.0 0.0 0.0 
B73XM017 2667 S2-075-1 1721 31.4 48.4 21.3 0.0 13.7 6.3 
B73XM017 2667 S2-075-2 1722 43.3 57.4 20.1 0.0 4.2 1.1 
B73XM017 2668 S2-076-1 1731 32.3 38.8 18.0 0.0 4.4 0.0 
B73XM017 2668 S2-076-3 1732 26.5 50.2 19.9 0.0 7.0 2.3 
B73XMqi7 2669 S2-077-1 1741 52.6 53.2 19.3 0.0 6.9 3.3 
B73XM017 2669 S2-077-2 1742 41.0 56.2 20.6 22.6 4.2 0.0 
B73XM017 2671 S2-079-1 1751 36.3 49.0 22.5 1.3 6.3 2.4 
B73XM017 2671 S2-079-2 1752 46.8 51.4 22.0 11.8 5.8 4.3 
B73XM017 2672 S2-080-2 1761 43.2 54.4 21.5 14.1 7.8 2.2 
B73XM017 2672 S2-080-3 1762 43.9 50.2 19.8 0.0 4.5 3.5 
B73XM017 2673 S2-081-1 1771 29.6 49.6 17.6 0.0 7.2 9.7 
B73XM017 2673 S2-081-2 1772 46.3 52.0 20.1 11.1 5.6 1.2 
B73XM017 2675 S2-083-2 1791 27.9 45.4 17.4 2.5 20.8 2.8 
B73XM017 2675 S2-083-3 1792 30.5 49.6 17.4 1.1 24.4 0.0 
B73XM017 2676 S2-084-1 1801 39.7 50.2 17.7 0.0 35.7 1.3 
B73XM017 2676 S2-084-2 1802 34.7 57.4 17.4 0.0 22.1 1.1 
B73XM017 2678 S2-086-3 1821 54.0 52.0 16.8 33.4 8.1 0.0 
B73XM017 2678 S2-086-4 1822 39.5 51.4 18.4 6.4 5.3 2.6 
B73XM017 2680 S2-088-1 1831 41.2 53.2 18.3 0.0 4.8 0.0 
B73XM017 2680 S2-088-2 1832 53.0 58.0 19.9 4.1 17.6 0.0 
B73XM017 2683 S2-091-1 1851 39.0 50.8 18.2 19.9 12.5 1.1 
B73XM017 2683 S2-091-2 1852 43.5 54.4 18.9 8.3 15.4 1.2 
B73XM017 2684 S2-092-1 1861 43.8 46.0 17.2 14.2 3.9 0.0 
B73XM017 2684 S2-092-2 1862 31.3 52.6 17.5 31.2 3.9 3.6 
B73XM017 2685 S2-093-1 1871 41.0 52.0 16.0 5.7 6.9 3.4 
B73XM017 2685 S2-093-2 1872 45.8 52.6 16.6 0.0 4.4 2.3 
B73XM017 2687 S2-095-1 1891 35.5 52.6 23.2 2.3 10.0 0.0 
B73XM017 2687 S2-095-3 1892 44.9 52.6 19.5 1.2 9.1 0.0 
B73XM017 2688 S2-096-3 1901 39.5 50.2 18.5 2.4 4.8 1.2 
B73XM017 2688 S2-096-4 1902 37.5 48.4 19.9 0.0 1.2 1.2 
B73XM017 2689 S2-097-1 1911 44.8 45.4 22.9 5.0 1.4 5.0 
B73XM017 2689 S2-097-2 1912 19.9 53.2 20.2 8.7 0.0 3.3 
B73XM017 2690 S2-098-1 1921 42.1 43.6 20.4 16.5 2.6 0.0 
B73XM017 2690 S2-098-2 1922 34.1 56.2 20.7 13.9 7.4 2.4 
B73XM017 2691 32-099-1 1931 50.9 55.0 23.0 26.3 16.3 1.1 
B73XM017 2691 S2-099-2 1932 36.7 54.4 22.1 3.3 4.4 2.2 
B73XM017 2692 S2-100-1 1941 41.8 55.6 18.1 1.2 1.2 0.0 
B73XM017 2692 S2-100-2 1942 35.3 59.2 19.7 11.2 10.1 2.0 
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Q/HA XIOOO a % X X 
B73XM017 2693 S2-101-1 1951 40.2 32. 3 20. 6 11.7 9. 7 2.0 
B73XM017 2693 S2-101-3 1952 53.4 55.6 19.2 10.5 3. 5 4.0 
B73XM017 2694 S2-102-2 1961 38.2 56. 2 16. 9 9.7 15. 8 1.0 
B73XM017 2694 S2-102-3 1962 50.6 48. 4 16.9 0.0 12. 3 0.0 
B73XM017 2695 S2-103-1 1971 56.5 50. 2 18.0 6.6 4. 6 0.0 
B73XM017 2695 S2-103-4 1972 58.5 55. 0 20. 4 15.0 1. 0 0.0 
B73XM017 2696 S2-104-1 1981 40.3 57. 4 17. 3 15.7 8. 2 4.1 
B73XM017 2696 S2-104-2 1982 26.7 46.0 17. 6 12.6 10. 4 2.5 
B73XM017 2697 S2-105-1 1991 53.9 52. 6 18. 1 11.7 2. 0 0.0 
B73XM017 2697 S2-105-2 1992 50.5 58. 0 17. 6 4.0 2. 1 1.1 
B73XB84 2732 S2-001-1 2011 54.7 58. 6 18. 4 3.1 5. 1 0.0 
B73XB84 2732 S2-001-2 2012 48.9 50. 8 18. 1 8.3 4. 7 0.0 
B73XB84 2733 S2-002-2 2021 40.6 47. 8 17. 8 0.0 2. 5 0.0 
B73XB84 2733 S2-002-4 2022 37.0 46. 6 17. 5 1.5 2. 6 0.0 
B73XB84 2734 S2-003-1 2031 45.8 48. 4 22. 0 0.0 10. 0 3.8 
B73XB84 2734 S2-003-2 2032 50.3 43. ,6 24. 5 0.0 1. 7 1.7 
B73XB84 2735 S2-004-1 2041 52.6 48.4 19, 6 5.0 14, 8 0.0 
B73XB84 2735 S2-004-2 2042 45.4 46. ,0 19, ,1 1.3 13, 1 0.0 
B73XB84 2736 S2-005-1 2051 32.4 50, .8 19.2 0.0 20. ,0 2.4 
B73XB84 2736 S2-005-4 2052 34.6 53.8 18. 7 0.0 16.7 3.3 
B73XB84 2737 S2-006-1 2061 50.6 55.0 21, ,6 10.6 5. ,4 3.2 
B73XB84 2737 S2-006-2 2062 53.7 56, .8 23. ,5 17.9 2. 1 6.3 
B73XB84 2738 S2-007-1 2071 56.8 53, .8 21. ,7 1.1 5. 4 0.0 
B73XB84 2738 S2-007-2 2072 60.8 52, .0 20.7 3.5 16, 1 0.0 
B73XB84 2739 S2-008-1 2081 60.1 49 .0 19, .9 2.9 3 .6 0.0 
B73XB84 2739 S2-008-2 2082 39.5 57 .4 22 .5 0.0 6, 1 0.0 
B73XB84 2740 S2-009-1 2091 49.7 55 .0 23 .5 2.1 5 .4 0.0 
B73XB84 2740 S2-009-2 2092 40.8 44 .8 20, .6 7.1 7.1 0.0 
B73XB84 2741 S2-010-1 2101 29.5 50 .2 20.2 9.5 4 .8 2.4 
B73XB84 2741 S2-010-2 2102 45.0 50 .8 21 .2 12.9 7 .1 0.0 
B73XB84 2742 S2-011-2 2111 46.1 52 .6 18 .9 3.4 5 .7 2.3 
B73XB84 2742 S2-011-3 2112 48.8 58 .0 18 .7 4.1 2 .1 4.1 
B73XB84 2846 S2-115-2 2121 58.2 53 .8 18 .1 6.6 4 .5 2.2 
B73XB84 2846 82-115-5 2122 48.7 52 .0 17 .9 0.0 16 .0 1.1 
B73XB84 2745 S2-014-1 2141 53.7 53 .2 25 .3 2.0 3 .8 1.0 
B73XB84 2745 S2-014-2 2142 42.9 52 .6 18 .5 0.0 10 .4 1.2 
B73XB84 2747 32-016-1 2161 47.5 50 .8 21 .4 2.3 6 .0 0.0 
B73XB84 2747 S2-016-2 2162 46.1 56 .8 21 .4 1.0 1 .2 0.0 
B73XB84 2748 S2-017-4 2171 55.4 54 .4 23 .0 13.2 9 .9 0.0 
B73XB84 2748 S2-017-5 2172 52.3 52.6 23 .8 9.4 2 .5 0.0 
B73XB84 2749 S2-018-1 2181 36.6 47 .2 19 .6 5.0 10 .1 0.0 
B73XB84 2749 S2-018-2 2182 49.5 53 .8 21 .4 0.0 20 .1 0.0 
B73XB84 2751 S2-020-1 2201 55.8 49 .6 20 .7 17.2 7 .3 0.0 
B73XB84 2751 S2-020-2 2202 59.7 55 .0 20.2 5.8 0 ,0 0.0 
B73XB84 2752 S2-021-1 2211 52.8 58 .0 21, .0 0.0 6, .3 3.2 
B73XB84 2752 S2-021-2 2212 57.0 55 .6 22 .1 3.1 4, .2 1.0 
B73XB84 2753 S2-022-1 2221 45.8 54 .4 21, 9 0.0 9, .2 0.0 
B73XB84 2753 S2-022-2 2222 37.4 47.2 21, .7 0.0 9, .8 0.0 
B73XB84 2754 S2-023-1 2231 29.7 54, 4 22, .9 2.1 19, .0 0.0 
B73XB84 2754 S2-023-2 2232 14.4 55, .6 24, ,1 0.0 8.6 2.2 
B73XB84 2756 S2-025-1 2241 51.4 55, .0 19. 6 2.1 6, ,4 0.0 
B73XB84 2756 S2-025-2 2242 49.6 48, 4 19. 1 1.2 14, .9 2.5 
B73XB84 2847 S2-116-1 2261 57.7 53.8 24. ,1 4.4 8. 8 0.0 
B73XB84 2847 S2-116-3 2262 50.6 47, .2 24.9 6.4 15.2 1.3 
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Q/HA XIOOO % % % Z 
B73XB84 2760 S2-029-1 2271 46.2 42.4 20.7 0.0 11.3 0.0 
B73XB84 2760 S2-029-2 2272 48.3 47.8 20.0 16.5 2.4 0.0 
B73XB84 2761 S2-030-1 2281 47.5 53.8 19.6 3.6 7.3 0.0 
B73XB84 2761 S2-030-2 2282 53.5 52.6 20.2 2.2 0.0 0.0 
B73XB84 2763 S2-032-1 2291 44.9 51.4 20.1 7.7 10.2 1.1 
B73XB84 2763 S2-032-2 2292 50.2 56.8 20.6 9.3 0.0 1.1 
B73XB84 2764 S2-033-1 2301 52.5 44.8 22.1 11.5 1.2 1.2 
B73XB84 2764 S2-033-2 2302 58.4 50.2 19.7 2.6 2.4 2.4 
B73XB84 2765 S2-034-1 2311 34.6 40.0 20.2 0.0 9.0 0.0 
B73XB84 2765 S2-034-1 2312 42.4 54.4 20.9 1.2 1.2 0.0 
B73XB84 2766 S2-035-1 2321 34.8 48.4 20.7 0.0 2.9 0.0 
B73XB84 2766 S2-035-4 2322 41.3 47.8 18.5 0.0 13.1 0.0 
B73XB84 2767 S2-036-1 2331 48.6 55.6 21.1 5.2 12.8 3.2 
B73XB84 2767 S2-036-2 2332 54.9 54.4 21.5 8.7 15.4 7.7 
B73XB84 2768 S2-037-2 2341 52.6 52.6 22.0 0.0 12.4 5.7 
B73XB84 2768 S2-037-3 2342 25.9 44.2 21.6 0.0 4.3 0.0 
B73XB84 2769 S2-038-1 2351 54.9 53.2 21.8 10.1 7.9 1.1 
B73XB84 2769 S2-038-3 2352 51.7 46.6 23.4 1.1 6.4 7.6 
B73XB84 2770 S2-039-1 2361 42.0 44.2 20.8 0.0 5.1 0.0 
B73XB84 2770 S2-039-2 2362 45.7 50.8 21.7 1.2 1.2 0.0 
B73XB84 2772 S2-041-1 2371 46.5 54.4 25.2 0.0 2.2 1.1 
B73XB84 2772 S2-041-4 2372 59.2 56.8 20.2 18.8 8.4 2.1 
B73XB84 2773 S2-042-2 2381 50.1 53.8 17.9 5.6 3.3 0.0 
B73XB84 2773 S2-042-3 2382 40.4 51.4 18.8 0.0 3.5 0.0 
B73XB84 2774 S2-043-1 2391 38.2 50.2 21.1 0.0 3.5 0.0 
B73XB84 2774 S2-043-3 2392 46.3 47.8 21.2 1.2 3.7 0.0 
B73XB84 2775 S2-044-1 2401 45.9 46.0 24.0 14.5 5.0 0.0 
B73XB84 2775 S2-044-3 2402 51.1 53.2 22.0 1.1 21.4 2.3 
B73XB84 2777 S2-046-1 2421 46.8 55.6 21.2 1.0 18.4 0.0 
B73XB84 2777 S2-046-3 2422 53.0 55.0 19.1 2.2 19.7 0.0 
B73XB84 2779 S2-048-2 2431 42.1 53.2 18.0 5.6 5.6 0.0 
B73XB84 2779 S2-048-3 2432 60.9 57.4 20.5 2.1 7.3 0.0 
B73XB84 2780 S2-049-2 2441 42.7 53.8 19.0 0.0 15.7 0.0 
B73XB84 2780 S2-049-4 2442 43.1 53.2 17.6 0.0 15.8 0.0 
B73XB84 2781 S2-050-1 2451 44.3 52.0 23.9 1.2 10.3 0.0 
B73XB84 2781 S2-050-2 2452 44.0 50.2 20.7 0.0 7.2 1.3 
B73XB84 2784 S2-053-1 2471 34.7 55.6 21.7 0.0 6.5 0.0 
B73XB84 2784 S2-053-2 2472 56.0 49.0 19.6 2.4 8.5 0.0 
B73XB84 2785 S2-054-1 2481 44.3 51.4 22.6 18.4 3.5 1.1 
B73XB84 2785 S2-054-3 2482 51.8 55.0 19.4 3.5 6.5 4.1 
B73XB84 2786 S2-055-1 2491 51.8 53.2 19.3 0.0 5.7 1.2 
B73XB84 2786 S2-055-3 2492 49.4 47.8 18.1 7.5 18.8 3.8 
B73XB84 2787 S2-056-1 2501 47.2 53.8 22.6 0.0 9.8 1.2 
B73XB84 2787 S2-056-2 2502 62.8 49.6 23.1 1.1 5.1 1.1 
B73XB84 2788 S2-057-2 2511 29.6 56.2 18.3 0.0 7,4 1.1 
B73XB84 2788 S2-057-3 2512 31.3 48.4 22.2 0.0 11.1 1.3 
B73XB84 2790 S2-059-1 2521 34.2 53.2 20.5 0.0 4.5 0.0 
B73XB84 2790 S2-059-2 2522 39.5 49.0 20.1 2.4 14.6 2.4 
B73XB84 2792 S2-061-1 2531 37.3 51.4 21.4 0.0 7.0 0.0 
B73XB84 2792 S2-061-2 2532 51.4 56.8 19.6 9.4 19.9 1.1 
B73XB84 2794 S2-063-1 2541 35.6 55.0 21.1 0.0 16.3 0.0 
B73XB84 2794 S2-063-2 2542 43.3 54.4 20.2 4.2 10.8 0.0 
B73XB84 2795 S2-064-1 2551 28.4 44.2 21.1 2.7 6.7 0.0 
B73XB84 2795 S2-064-2 2552 27.8 47.8 23.5 2.6 2.5 1.2 
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B73XB84 2796 S2-065-2 2561 58. 0 54, .4 23, .1 5.3 6.7 4.5 
B73XB84 2796 S2-065-3 2562 45, .3 51. ,4 21, .6 1.1 7.2 11.7 
B73XB84 2798 S2-067-1 2581 60, .2 50. 2 18, .8 2.5 4.7 0.0 
B73XB84 2798 S2-067-2 2582 40 .6 34 .1 21.1 2.9 4.4 0.0 
B73XB84 2799 S2-068-2 2591 29 .6 49, 6 20, .4 7.7 6.3 0.0 
B73XB84 2799 S2-068-3 2592 37 .2 52 .0 20 .0 2.3 4.5 0.0 
B73XB84 2800 S2-069-1 2601 55 .2 56, .2 23 .9 10.0 2.1 2.1 
B73XB84 2800 S2-069-3 2602 45 .6 53, .2 22 ,8 0.0 5.6 3.3 
B73XB84 2801 S2-070-1 2611 53 .5 56, .2 19 ,9 10.9 10.7 2.1 
B73XB84 2801 S2-070-2 2612 60 .9 55, .6 19.9 17.2 1.1 1.1 
B73XB84 2803 S2-072-1 2631 48 .3 44, .2 23 .7 5.7 9.6 0.0 
B73XB84 2803 S2-072-3 2632 47 .2 50, .2 27.2 2.4 5.9 0.0 
B73XB84 2808 S2-077-1 2661 44 .0 55, .6 18.8 6.4 18.3 0.0 
B73XB84 2808 S2-077-4 2662 47 .8 51, 4 17 .6 11.6 5.7 3.5 
B73XB84 2811 S2-080-1 2681 49 .8 56, 2 20, .4 1.1 7.6 2.1 
B73XB84 2811 S2-080-2 2682 37 .9 48 .4 19 .6 0.0 7.4 1.2 
B73XB84 2813 S2-082-1 2701 37 .9 49 .6 18 .4 3.4 7.4 4.5 
B73XB84 2813 S2-082-2 2702 43 .9 53 .2 20 .4 0.0 9.0 1.1 
B73XB84 2815 S2-084-1 2711 43 .5 59, .7 18 .8 0.0 5.1 1.0 
B73XB84 281S S2-084-3 2712 52 .0 55, .0 20, 5 0.0 3.4 1.1 
B73XB84 2816 S2-085-1 2721 43 .0 56, 2 19, .4 11.5 19.1 0.0 
B73XB84 2816 S2-085-2 2722 42, .2 49, .0 17, .9 3.7 27.9 1.3 
B73XB84 2817 82-086-1 2731 52, .0 54, ,4 19, .9 0.0 14.3 1.1 
B73XB84 2817 S2-086-3 2732 51, .2 53, .8 18. 6 9.1 8.8 4.4 
B73XB84 2819 S2-088-1 2741 37, .8 43. 0 20. ,5 0.0 8.9 1.5 
B73XB84 2819 S2-088-2 2742 30, .3 42. ,4 22. ,6 1.6 7.0 0.0 
B73XB84 2820 S2-089-1 2751 44. 7 43. ,0 19. ,0 1.3 2.6 0.0 
B73XB84 2820 S2-089-3 2752 49, 3 52. 0 19. 8 0.0 17.2 0.0 
B73XB84 2821 S2-090-1 2761 29. ,5 52. 0 19. 3 0.0 3.3 0.0 
B73XB84 2821 S2-090-2 2762 30.2 59.2 21. 6 0.0 3.1 0.0 
B73XB84 2822 S2-091-1 2771 35. 3 50. ,2 21. ,9 0.0 3.6 0.0 
B73XB84 2822 S2-091-2 2772 35, .7 53. ,2 21. ,5 1.0 3.7 1.0 
B73XB84 2824 S2-093-1 2791 37, ,5 46. 6 21. ,5 2.6 12.6 0.0 
B73XB84 2824 S2-093-2 2792 42. ,8 42. 4 19.1 0.0 9.1 1.7 
B73XB84 2825 S2-094-2 2801 54, ,0 55. 0 21.0 7.0 11.1 2.0 
B73XB84 2825 S2-094-3 2802 52. ,5 52. 6 18.1 0.0 3.4 0.0 
B73XB84 2826 S2-095-1 2811 67.1 56. 8 19. 9 10.6 6.3 0.0 
B73XB84 2826 S2-095-2 2812 42. 6 43. 0 21. 9 1.3 5.4 0.0 
B73XB84 2827 S2-096-1 2821 48. 7 51. 4 20. ,0 2.3 7.0 1.2 
B73XB84 2827 S2-096-4 2822 56. ,0 56.2 21. 8 0.0 13.1 0.0 
B73XB84 2848 S2-117-1 2831 33. ,6 56.8 18. ,8 11.5 7.4 0.0 
B73XB84 2848 S2-117-5 2832 22. ,2 55.6 19. 5 7.5 18.3 0.0 
B73XB84 2849 S2-118-1 2841 52. ,3 56.8 18.1 2.1 10.8 0.0 
B73XB84 2849 S2-118-2 2842 35. ,4 50.8 18. 8 0.0 11.8 0.0 
B73XB84 2832 S2-101-2 2871 41. ,3 53.2 20. 1 12.3 3.3 1.1 
B73XB84 2832 S2-101-3 2872 51. ,1 55.6 20. 7 13.6 8.5 0.0 
B73XB84 2833 S2-102-1 2881 45. ,1 56.8 19. 2 4.4 7.5 0.0 
B73XB84 2833 S2-102-2 2882 49.9 54. 4 19. 7 2.2 4.4 1.1 
B73XB84 2834 S2-103-1 2891 44. ,6 47.2 22. 4 3.7 3.8 1.2 
B73XB84 2834 S2-103-2 2892 47. ,3 49.0 24. 4 0.0 6.3 0.0 
B73XB84 2837 S2-106-1 2921 42. 9 45.4 23.2 5.3 1.3 0.0 
B73XB84 2837 S2-106-2 2922 50. 2 56.8 20. ,9 2.3 1.9 0.0 
B73XB84 2839 S2-108-1 2941 39. 4 54. ,4 22. ,8 0.0 7.6 0.0 
B73XB84 2839 S2-108-3 2942 41. 2 50. ,8 21.4 0.0 1.2 0.0 
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B73XB84 2840 S2-109-1 2951 48.5 54.4 22.0 0.0 3.7 3.7 
B73XB84 2840 S2-1C9-2 2952 39.8 49.0 22.9 11.3 5.0 0.0 
B73XB84 2842 S2-111-1 2971 47.2 53.2 21.0 0.0 7.8 2.3 
873X384 2842 S2-111-2 2972 47.1 52.6 20.6 1.1 10.2 0.0 
B73XB84 2843 S2-112-1 2981 46.1 53.2 21.6 3.3 10.1 2.2 
B73XB84 2843 S2-112-2 2982 45.9 53.2 20.5 9.1 13.4 1.1 
B73XE84 2844 S2-113-1 2991 55.2 59.2 23.9 10.0 3.1 0.0 
B73XE84 2844 S2-113-3 2992 53.9 57.4 21.6 4.2 8.3 1.0 
EXPERIMENT MEAN 43.5 52.1 20.0 5.1 8.7 1.4 
160 
APPENDIX D. ENTRY MEANS OF TRAITS EVALUATED IN THE LINE PER SE 
EXPERIMENT CONDUCTED NEAR AMES IN 1986 
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PLANTS ROOT STALK DROP POLLEN 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED 
Q/HA XIOOO % % % 2 DAYS 
B73XM017 2698 S2-106-1 1001 44. 7 53, 8 19.7 54.6 11.8 0. 0 84.0 
B73XM017 2698 S2-106-2 1002 37. 7 53.2 20.1 30.9 15.7 4. 4 80.5 
B73XM017 2593 S2-001-1 1011 49. S 51.4 20.8 1.3 1.3 3.6 80.0 
B73XM017 2593 S2-001-2 1012 53, 9 43.0 22.1 0.0 2.3 0. 0 81.0 
B73XM017 2595 S2-003-1 1031 51. 0 56.2 21.4 0.0 9.5 2. 2 81.5 
B73XM017 2595 S2-003-2 1032 43. 6 52. 6 24.9 10.0 8.3 2. 1 84.0 
B73XM017 2596 S2-004-1 1041 67, ,4 59, .2 21.1 0.0 0.0 0. 0 81.5 
B73XM017 2596 S2-004-2 1042 61. 2 56, .8 19.6 2.0 1.1 0. 0 81.0 
B73XM017 2598 S2-006-1 1061 39. 0 52, ,6 21.6 0.0 1.2 0. 0 82.0 
B73XM017 2598 S2-006-2 1062 44, .3 59, .7 21,5 1.0 5.0 0. 0 82.0 
B73XM017 2599 S2-007-1 1071 48, .3 58, .0 23,1 0.0 0.0 0. 0 83.0 
B73XM017 2599 S2-007-2 1072 74, .3 56, .2 22.6 5.2 4.3 0. 0 82.5 
B73XM017 2600 S2-008-1 1081 47, .1 53, 2 24.0 30.3 5,6 2. 2 81.5 
B73XM017 2600 S2-008-2 1082 59, .6 58. 0 22.3 4.2 2,1 1. ,0 80.5 
B73XM017 2602 S2-010-2 1091 24.4 49. 6 21.3 0.0 1,1 0. ,0 81.5 
B73XM017 2602 S2-010-3 1092 31, .1 50. ,8 19.1 4.4 2,4 5. ,8 81.0 
B73XM017 2603 S2-011-1 1101 55, .0 55. 6 20.0 1.0 8,3 0. 0 82.0 
B73XM017 2603 S2-011-2 1102 31, .8 53. 8 19.6 2.2 30,2 1, .1 82.5 
B73XM017 2605 S2-013-3 1121 26, .9 54. 4 21.2 5.5 4,3 0. 0 83.5 
B73XM017 2605 S2-013-5 1122 39. 3 52. 6 22.9 5.4 12.8 0, .0 84.5 
B73XM017 2606 S2-014-1 1131 60 .8 53 .8 20.8 3.2 1.2 0, .0 81.0 
B73XM017 2606 S2-014-4 1132 59 .0 55 .0 19.9 1.2 2.0 0, .0 79.5 
B73XM017 2607 S2-015-3 1141 44 .7 44.2 23.4 0.0 0.0 0, .0 84.5 
B73XM017 2607 S2-015-5 1142 59 ,9 55.0 21.4 4.3 2.1 0, ,0 83.0 
B73XM017 2609 S2-017-2 1161 68 .2 56 .8 21.3 7.8 9.8 0, .0 83.5 
B73XM017 2609 S2-017-3 1162 59. 0 59 .2 22.5 1.0 4.0 0, .0 84.0 
B73XM017 2610 S2-018-2 1171 39. 5 61. 5 20.1 0.0 1.9 0, ,0 78.5 
B73XM017 2610 S2-018-3 1172 52 .7 58 .0 21.9 1.1 2.1 0, .0 81.0 
B73XM017 2611 S2-019-1 1181 47. 8 57 .4 20.8 1.0 2.9 2, .0 81.0 
B73XM017 2611 S2-019-2 1182 42. 7 38.8 21.3 9.0 3.3 0, 0 84.5 
B73XM017 2612 S2-020-1 1191 67. 9 57 .4 21.1 1.0 1.1 0, .0 81.0 
B73XM017 2612 S2-020-4 1192 58. 4 52. 0 20.9 0.0 0.0 0, 0 83.0 
B73XM017 2613 S2-021-1 1201 56. 7 47. 2 23.3 2.7 9.1 0, ,0 82.5 
B73XM017 2613 S2-021-4 1202 49, 3 55.0 23.2 21.3 2.1 0. 0 81.0 
B73XM017 2614 S2-022-2 1211 59. 5 53. 2 22.2 0.0 2.2 0, .0 82.5 
B73XM017 2614 S2-022-3 1212 76. ,1 56. 2 23,8 2.0 1.0 0, .0 81.5 
B73XM017 2615 S2-023-1 1221 47, .2 53, .2 23,8 1.2 3.5 7. 1 84.0 
B73XM017 2615 S2-023-2 1222 49, 5 54. ,4 24,3 3.3 0.0 2, 2 86.5 
B73XM017 2616 S2-024-1 1231 36, .0 53. 8 20.8 2.0 7.1 2, 0 83.0 
B73XM017 2616 S2-024-2 1232 42, .7 56, .2 21.7 17.3 3.3 0. 0 82.5 
B73XM017 2617 S2-025-2 1241 65.0 56, .8 22.4 0.0 1.0 6.3 80.0 
B73XH017 2617 S2-025-3 1242 63. ,5 52, .6 21.1 2.3 3.4 2. 3 81.Q 
B73XM017 2619 S2-027-4 1261 54, .8 56, ,8 25.7 0.0 5,3 3. 2 83.5 
B73XM017 2619 S2-027-5 1262 67. 1 58. ,0 25.9 12.4 4,1 0. 0 82.0 
B73XM017 2621 S2-029-1 1271 46. 4 58. 6 23.4 33.8 3.0 0. 0 83.5 
B73XM017 2621 S2-029-4 1272 41, ,0 54, ,4 24.0 44.1 1.1 1. 1 84.5 
B73XM017 2622 S2-030-1 1281 53. ,4 55, .0 19.6 0.0 7.6 0. 0 78.5 
B73XM017 2622 S2-030-2 1282 47.1 57. ,4 18.0 0.0 2.1 0. 0 77.5 
B73XM017 2623 S2-031-2 1291 58, ,8 59.2 19.6 5.0 4.0 0. 0 80.0 
B73XM017 2623 S2-031-3 1292 51, ,4 44, ,8 21.8 2.6 2.6 0. 0 81.0 
B73XM017 2625 S2-033-2 1301 51. 7 58, 6 20.9 0.0 7,1 1. 0 82.0 
B73XM017 2625 S2-033-3 1302 45. 3 53. 2 18.4 3.3 4,5 0. 0 79.5 
B73XM017 2627 S2-035-1 1321 44, ,9 55, ,6 20.0 0.0 2.1 1. 0 83.5 
B73XM017 2627 S2-035-3 1322 62. ,0 54.4 23.4 11.0 1.1 0. 0 83.5 
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B73XM017 2628 S2-036-1 1331 58.9 55.6 22.2 7.0 2.2 0.0 82.5 
B73XM017 2628 S2-036-2 1332 36 .9 50.8 23 .4 4.8 8.3 0.0 83.5 
B73XM017 2630 S2-038-1 1351 58 .1 54.4 24 .1 2.1 4.4 0.0 82.5 
B73XM017 2630 S2-038-2 1352 37 .4 54.4 24 .5 31.1 2.4 0.0 83.5 
B73XM017 2631 S2-039-1 1361 22 .2 55.6 20 .6 0.0 5.3 0.0 81.0 
B73XMOI7 2631 S2-039-2 1362 31, .7 43.6 20 .4 13.9 1.4 1.4 82.5 
B73XM017 2632 S2-040-1 1371 64 .8 57.4 22, .6 0.0 10.5 0.0 81.5 
B73XM017 2632 S2-040-2 1372 66, 5 55.6 14, 4 1.1 6.4 1.1 81.0 
B73XM017 2633 S2-041-1 1381 54, .1 58.6 20, .8 18.3 IQ.l 1.1 82.0 
B73XM017 2633 S2-041-2 1382 65, .1 50.2 22, .8 1.1 8.2 0.0 83.5 
B73XM017 2634 S2-042-3 1391 36. 2 59.2 19, .7 1.0 6.1 0.0 79.5 
B73XM017 2634 S2-042-5 1392 46, .4 59.7 19, .6 1.0 12.8 0.0 80.0 
B73XM017 2635 S2-043-2 1401 26, .0 59.2 19.0 1.1 5.9 3.1 79.0 
B73XM017 2635 S2-043-5 1402 11, .4 50.8 19, .5 2.4 8.5 0.0 79.5 
B73XM017 2636 S2-044-1 1411 43, .1 61.5 22, .2 1.0 2.0 1.0 81.0 
B73XM017 2636 S2-044-4 1412 26. 2 53.2 18. 5 3.3 2.5 0.0 82.0 
B73XM017 2637 S2-045-1 1421 52. 5 59.7 21. ,3 26.8 1.0 2.0 85.0 
B73XM017 2637 S2-045-2 1422 40. ,5 49.0 21. 8 7.1 2.4 0.0 84.0 
B73XM017 2638 S2-046-1 1431 60. ,5 56.2 23. 7 0.0 1.0 0.0 79.0 
B73XM017 2638 S2-046-2 1432 76. ,4 58.6 22. 7 1.0 5.1 2.0 81.0 
B73XM017 2639 S2-047-1 1441 56. 3 59.7 23. 1 9.0 2.0 0.0 81.0 
B73XMdl7 2639 S2-047-2 1442 57. 0 58.6 24. 7 5.3 5.2 0.0 83.0 
B73XM017 2640 S2-048-1 1451 43. 7 57.4 19. ,9 1.0 5.3 0.0 82.5 
B73XM017 2640 S2-048-3 1452 57. ,4 57.4 19. ,9 0.0 3.2 0.0 84.0 
B73XM017 2641 S2-049-1 1461 47. ,4 53.8 17. ,8 17.8 18.4 0.0 77.0 
B73XM017 2641 S2-049-3 1462 43. ,1 53.8 19. 7 13.3 5.6 0.0 78.0 
B73XM017 2642 S2-050-1 1471 39. ,6 57.4 21. ,9 7.3 7.3 0.0 82.5 
B73XM017 2642 S2-050-2 1472 10. 2 55.6 22. ,3 5.3 2.2 0.0 84.0 
B73XM017 2643 S2-051-1 1481 29. ,3 59.7 21.4 3.1 3.9 2.9 81.5 
B73XM017 2643 S2-051-2 1482 18. ,9 53.2 20. 4 1.1 1.1 0.0 81.0 
B73XM017 2644 S2-052-1 1491 22. ,3 58.0 19.3 0.0 3.1 2.1 81.5 
B73XM017 2644 S2-052-2 1492 35, ,8 59.2 21. 3 0.0 2.0 1.0 80.0 
B73XM017 2645 S2-053-1 1501 24, ,0 58.0 23 ,5 42.1 3.1 0.0 83.5 
B73XM017 2645 S2-053-2 1502 42, ,7 52.0 23, .2 28.6 1.1 0.0 84.5 
B73XM0X7 2646 S2-054-1 1511 45.4 59.2 20, 5 5.0 7.2 0.0 85.0 
B73XM0X7 2646 S2-054-2 1512 24, ,7 58.0 18, .3 1.0 2.1 0.0 86.0 
B73XM017 2647 52-055-2 1521 52, .0 58.6 20 .9 0.0 1.0 0.0 77.5 
B73XM017 2647 S2-055-3 1522 33, .3 55.0 18, .3 1.1 5.5 0.0 78.0 
B73XM017 2648 S2-056-1 1531 41, .0 57.4 20 .1 1.1 8.0 1.1 82.0 
B73XM017 2648 S2-056-2 1532 43, .1 56.8 19 .1 12.0 3.2 0.0 82.0 
B73XM017 2649 S2-057-2 1541 51, .4 57.4 21 .8 0.0 4.2 4.2 84.0 
B73XM017 2649 S2-057-4 1542 63, ,9 59.2 21, .0 2.0 3.0 0.0 82.5 
B73XM017 2650 S2-058-3 1551 66. 2 59.7 22 .8 30.0 2.0 0.0 85.0 
B73XM017 2650 S2-058-4 1552 75 .3 59.2 23 .5 7.1 7.0 0.0 82.5 
B73XM017 2651 S2-059-1 1561 53 .2 58.0 19.6 0.0 11.3 0.0 80.0 
B73XM017 2651 S2-059-2 1562 66, .4 56.8 19 .4 8.4 2.2 1.0 81.5 
B73XM017 2700 S2-108-1 1571 55, .6 58.0 20.6 1.0 3.1 0.0 81.0 
B73XM017 2700 S2-108-2 1572 61, .4 59.7 22 .4 1.0 7.0 1.0 82.5 
B73XM017 2653 S2-061-1 1581 31, ,6 55.0 22 .3 0.0 1.1 1.1 83.0 
B73XM017 2653 S2-061-2 1582 48 .0 57.4 21 ,1 1.0 3.1 1.0 82.5 
B73XM017 2654 S2-062-1 1591 50, .3 54.4 19, .5 3.4 3.1 0.0 80.0 
B73XM017 2654 S2-062-2 1592 35, .9 58.6 17, .8 0.0 3.1 0.0 81.0 
B73XM017 2655 S2-063-1 1601 21. 0 59.7 24.0 46.0 8.0 0.0 86.0 
B73XM017 2655 S2-063-2 1602 19. ,6 50.2 20, .6 32.7 2.3 0.0 83.5 
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B73XM017 2656 S2-064-1 1611 32.8 56.2 19.5 3.1 9.5 1.0 82.5 
B73XM017 2656 S2-064-2 1612 56.3 59.2 21.3 9.1 19.2 4.1 80.0 
B73XM017 2658 S2-066-1 1631 26.8 58.6 22.5 0.0 7.1 0.0 81.0 
B73XM017 2658 S2-066-3 1632 50.2 59.7 21.7 5.0 2.0 0.0 81.0 
B73XM017 2701 S2-109-1 1641 52.7 59.7 21.1 1.0 4.2 4.0 82.5 
B73XM017 2701 S2-109-2 1642 49.3 58.0 24.3 5.1 0.0 2.2 81.5 
B73XM017 2661 S2-069-1 1661 53.0 55.6 21.6 6.4 4.2 0.0 78.0 
B73XM017 2661 S2-069-2 1662 62.8 58.6 20.0 5.1 1.0 2.0 80.0 
B73XM017 2662 S2-070-1 1671 55.1 60.3 19.0 11.9 2.0 0.0 81.0 
B73XM017 2662 S2-070-2 1672 63.8 55.0 20.8 5.3 2.2 0.0 77.5 
B73XM017 2664 S2-072-1 1691 49.4 57.4 20.7 3.1 1.0 0.0 81.0 
B73XM017 2664 S2-072-2 1692 37.2 55.0 17.6 4.3 5.4 0.0 81.0 
B73XM017 2665 S2-073-1 1701 40.3 57.4 19.5 2.1 20.2 0.0 80.0 
B73XM017 2665 S2-073-2 1702 49.9 58.0 22.6 13.0 4.3 1.0 83.0 
B73XM017 2666 S2-074-1 1711 41.3 57.4 17.0 0.0 1.0 0.0 81.0 
B73XM017 2666 S2-074-2 1712 48.6 55.0 17.6 0.0 2.2 0.0 81.5 
B73XM017 2667 S2-075-1 1721 50.2 54.4 23.1 5.5 7.5 2.1 80.0 
B73XM017 2667 S2-075-2 1722 56.5 47.2 20.7 0.0 7.4 0.0 80.0 
B73XM017 2668 S2-076-1 1731 14.0 47.8 20.4 0.0 6.3 0.0 83.5 
B73XM017 2668 S2-076-3 1732 35.3 57.4 21.0 0.0 3.1 0.0 83.0 
B73XM017 2669 S2-077-1 1741 46.8 61.5 21.5 26.4 17.4 0.0 78.0 
B73XM6I7 2669 S2-077-2 1742 49.5 55.6 21.9 0.0 2.1 1.1 78.5 
B73XM017 2671 S2-079-1 1751 47.0 49.0 26.8 11.2 2.4 1.3 86.5 
B73XM017 2671 S2-079-2 1752 54.5 43.0 23.9 13.8 0.0 0.0 83.5 
B73XM017 2672 S2-080-2 1761 48.5 53.8 18.7 3.6 2.4 0.0 82.5 
B73XM017 2672 S2-080-3 1762 54.1 52.6 24.1 9.1 3.5 1.2 85.0 
B73XM017 2673 S2-081-1 1771 49.9 57.4 18.6 26.5 5.3 2.2 82.5 
B73XM017 2673 S2-081-2 1772 57.9 61.5 25.1 6.7 12.6 2.9 82.5 
B73XM017 2675 S2-083-2 1791 49.8 55.0 18.6 7.6 12.0 1.1 85.0 
B73XM017 2675 S2-083-3 1792 35.0 60.3 18.6 6.7 7.0 1.0 83.0 
B73XM017 2676 S2-084-1 1801 39, .9 48. 4 19.4 1.1 7.5 6. 1 84. 0 
B73XM017 2676 S2-084-2 1802 40, .1 53, .2 22.1 0.0 13.0 0. 0 82. 0 
B73XM017 2678 S2-086-3 1821 66, 7 59. 2 20.3 1.0 6.0 0. 0 81. 5 
B73XM017 2678 S2-086-4 1822 64, ,5 57. 4 20.9 3.1 9.3 1. 0 81. 0 
B73XM017 2680 S2-088-1 1831 64, .2 58. 6 21.9 11.7 5.1 1. 0 81. 5 
B73XM017 2680 S2-088-2 1832 59, 7 58. 0 22.1 3.1 6.2 0. 0 81. ,5 
B73XM017 2683 S2-091-1 1851 31.0 58.6 21. 4 0. 0 10 .2 0, 0 86, .0 
B73XM017 2683 S2-091-2 1852 42.0 56.8 22. 6 25, .8 6, 4 0, .0 86, .5 
B73XM017 2684 S2-092-1 1861 52.2 55.0 19. 8 1. 2 4, .2 0, .0 82, .0 
B73XM017 2684 S2-092-2 1862 61.6 54.4 21. ,0 1. ,2 6, 5 1, .2 82, ,5 
B73XM017 2685 S2-093-1 1871 48.8 52.0 18. ,6 3. ,1 3, .9 0. 0 82. ,0 
B73XM017 2685 S2-093-2 1872 53.2 59.7 18. ,8 3, .9 6, .0 2. ,0 82. ,5 
B73XM017 2687 S2-095-1 1891 47.3 59.2 20.9 0, .0 8.0 1, .0 81.0 
B73XM017 2687 S2-095-3 1892 55.0 55.0 21.8 0, .0 11.2 0, .0 84.0 
B73XM017 2688 S2-096-3 1901 41.8 48.4 18.6 0, .0 14.4 0, ,0 82.0 
B73XM017 2688 32-096-4 1902 56.0 59.2 20.0 0, .0 4.0 0. ,0 81.5 
B73XM017 2689 52-097-1 1911 51.3 50.2 24.3 8. 8 4.8 1, 1 81.5 
B73XM017 2689 S2-097-2 1912 52.1 51.4 22.6 1. ,3 3.4 1. ,1 81.5 
B73XM017 2690 S2-098-1 1921 31, .6 53.8 20 .1 16, .3 4, 5 2.2 81.5 
B73XM017 2690 S2-098-2 1922 34, ,7 44.2 19, .4 1, 5 2, .4 0.0 83.5 
B73XM017 2691 S2-099-1 1931 47, .6 57.4 25, ,0 2, 1 4, .2 0.0 84.5 
B73XM017 2691 S2-099-2 1932 46. 6 56.8 24, .0 0, .0 4, .0 3.1 86.0 
B73XM017 2692 S2-100-1 1941 35. ,2 59.7 23, .2 0, .0 1, ,0 2.0 84.0 
B73XM017 2692 S2-100-2 1942 44, .9 59.2 24, .0 16. 2 0, ,0 0.0 82.5 
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B73XM017 2693 S2-101-1 1951 59, .9 44.2 22. 9 3, .8 2. 9 0.0 83.0 
B73XM017 2693 S2-101-3 1952 45 .7 41 .8 22, .8 2 .9 2. 9 2.8 84.0 
B73XM017 2694 S2-102-2 1961 66 .7 55, .6 21, .8 0 .0 6. ,5 2.2 83.0 
B73XM017 2694 S2-102-3 1962 57 .8 57, .4 19, .9 0, .0 2. ,1 0.0 81.0 
B73XM017 2695 S2-103-1 1971 69, .3 60, ,3 21, .6 13, .7 3. 9 0.0 79.5 
B73XM017 2695 S2-103-4 1972 57, .3 57, .4 23, .8 14, .0 4. ,1 0.0 80.0 
B73XM017 2696 S2-104-1 1981 31 .0 58.0 2D, .0 7 .3 2. 0 0.0 82.0 
B73XM017 2696 S2-104-2 1982 38 .2 50.2 21, .8 4 .5 2. 5 3.6 81.5 
B73XM017 2697 S2-105-1 1991 57.5 55, .6 21, 5 6, .4 4. 3 0.0 81.5 
B73XM017 2697 S2-105-2 1992 52, .5 55, .0 19, ,4 16 .4 4. ,4 1.0 81.0 
B73XB84 2732 32-001-1 2011 38 .7 50 .8 20 .8 25 .8 3, 9 0.0 84.0 
B73XB84 2732 S2-001-2 2012 45 .8 53 .8 20 .8 26 .1 3. 3 0.0 82.0 
B73XB84 2733 S2-002-2 2021 53, .2 54.4 22, .2 1, .2 2. 4 0.0 82.0 
B73XB84 2733 S2-002-4 2022 47, .3 46 .6 21, .1 2, .6 7. 2 0.0 83.0 
B73XB84 2734 S2-003-1 2031 49 .5 47.2 24, .7 10, .4 2. 4 0.0 84.0 
B73XB84 2734 S2-003-2 2032 57 .9 52, .6 21, .2 13, .6 2. ,3 0.0 86.0 
B73XB84 2735 S2-004-1 2041 47, .6 43, .6 21.8 6, 4 3. ,6 0.0 84.5 
B73XB84 2735 S2-004-2 2042 55, .5 47, 8 25, .2 6, .9 2. ,8 0.0 86.0 
B73XB84 2736 S2-005-1 2051 46, .0 60, .3 18.5 2 .0 12.8 2.9 82.0 
B73XBB4 2736 S2-005-4 2052 58, .4 59, .2 21. 5 8.0 5. ,1 0.0 82.5 
B73XB84 2737 S2-008-1 2061 69.2 50. 2 23. ,5 0. 0 1. 2 0.0 84.5 
B73XB84 2737 S2-006-2 2062 51, .6 53. 2 22. ,0 0. 0 3. 3 0.0 84.0 
B73XB84 2738 S2-007-1 2071 60. 1 53.2 21. ,4 2. ,1 2. 4 0.0 83.0 
B73XB84 2738 S2-007-2 2072 43. 8 40. 0 21. 4 1. 4 10. 4 0.0 82.0 
B73XB84 2739 S2-008-1 2081 54, ,5 55. ,0 21. ,5 0. 0 2. 2 0.0 83.0 
B73XB84 2739 S2-008-2 2082 59. ,1 46, ,0 24. 0 0. ,0 1.2 0.0 82.5 
B73XB84 2740 S2-009-1 2091 52. 2 43, 0 26. 1 6. 9 2. 8 0.0 83.0 
B73XB84 2740 S2-009-2 2092 47. ,5 54, ,4 24, ,5 2. ,1 1. 1 0.0 84.5 
B73XB84 2741 S2-010-1 2101 27. ,3 52, ,0 22. 6 6. ,8 13. 4 0.0 84.5 
B73XB84 2741 S2-010-2 2102 56. 6 53, 2 20, 9 19.3 2. 1 0.0 82.5 
B73XB84 2742 S2-011-2 2111 49, ,1 52. 0 21. 9 1. 1 2. 3 1.1 81.5 
B73XB84 2742 S2-011-3 2112 39. ,4 54, ,4 20, 4 0. ,0 3. 2 1.0 84.0 
B73XB84 2846 S2-115-2 2121 43, 8 51, .4 19.3 9. ,4 8.1 0.0 84.0 
B73XB84 2846 S2-115-5 2122 41, ,1 59, 7 19. 2 13. 1 13. 8 0.0 83.5 
B73XB84 2745 S2-014-1 2141 45, 7 53. 8 20. 5 2. 3 3. 4 1.1 85.0 
B73XB84 2745 S2-014-2 2142 51. 6 53. 2 19. 2 2. 3 3. 4 0.0 82.0 
B73XB84 2747 S2-016-1 2161 44, ,3 47, 8 21. 9 17. 8 5. 0 0.0 82.5 
B73XB84 2747 S2-016-2 2162 48, 9 47, 8 24. 1 3. ,6 2. 5 0.0 84.5 
B73XB84 2748 S2-017-4 2171 47, ,4 50, 2 23. 5 11. ,5 2. 1 0.0 84.0 
B73XB84 2748 S2-017-5 2172 52, 7 45.4 25. 1 5, 3 2. 6 1.4 83.5 
B73XB84 2749 S2-018-1 2181 38. ,8 53. ,8 24, ,1 6. ,8 6. 6 0.0 83.0 
B73XB84 2749 S2-018-2 2182 30. 8 54.4 21, ,3 2. 2 10. 9 7.8 83.5 
B73XB84 2751 S2-020-1 2201 57.4 51. ,4 21, ,5 11.4 5. 8 2.4 82.0 
B73XB84 2751 S2-020-2 2202 42. ,5 49. ,6 19, ,6 31. 2 3. 6 0.0 79.0 
B73XB84 2752 S2-021-1 2211 51. 2 49. 6 23. 1 11. ,8 1. ,2 0.0 83.0 
B73XB84 2752 S2-021-2 2212 57. 5 58. 6 22.3 36. ,9 2. 0 2.0 83.5 
B73XB84 2753 S2-022-1 2221 54. ,5 57. 4 22. 1 3. ,0 3, 2 1.0 84.5 
B73XB84 2753 S2-022-2 2222 68. 9 56. 8 21.4 8. 0 3, 2 1.0 85.0 
B73XB84 2754 S2-023-1 2231 47, .5 53, 2 24. ,5 0, .0 2, ,2 0.0 84.0 
B73XB84 2754 S2-023-2 2232 49, .3 47, .2 25, .4 10, ,0 3, 7 0.0 83.0 
B73XB84 2756 S2-025-1 2241 55, .6 55. ,0 20. 5 11, .5 3, ,3 0.0 84.0 
B73XB84 2756 S2-025-2 2242 55. 0 59. 7 21. 9 4. 0 8, ,9 0.0 84.5 
B73XB84 2847 S2-116-1 2261 53. 7 53. 2 24. 6 19. 9 0, 0 0.0 85.0 
B73XB84 2847 S2-116-3 2262 57, .8 50, .2 25, 9 4, .5 2. ,4 0.0 86.5 
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B73XB84 2760 S2-029-1 2271 55 .9 54 .4 20 .4 36.5 4 .4 0.0 82.5 
B73XB84 2760 32-029-2 2272 59 .3 53.8 23 .4 10, .0 5 .6 2.2 81.5 
B73XB84 2761 S2-030-1 2281 62 .6 57 .4 21 .0 11, .5 1 .1 0.0 83.0 
B73XB84 2761 S2-030-2 2282 56 .5 52 .6 22 .1 1, .3 3 .6 0.0 83.0 
B73XB84 2763 S2-032-1 2291 59, .4 56.6 23 .0 0.0 3.2 0.0 84.0 
B73XB84 2763 S2-032-2 2292 55, .8 56, .2 21, ,3 31. 9 1, 0 0.0 84.0 
B73XB84 2784 S2-033-1 2301 54, .7 47 .2 21, .9 11. 4 3 .7 0.0 83.5 
B73XB84 2764 S2-033-2 2302 65, .9 50, .8 24, 9 3. 6 1, .1 0.0 84.0 
B73XB84 2765 S2-034-1 2311 33, .2 40, .0 25, ,0 22. 2 1.5 0.0 85.0 
B73XB84 2765 S2-034-1 2312 59. 2 57.4 22, .4 24. ,1 6, .2 0.0 83.0 
B73XB84 2766 S2-035-1 2321 46. 3 52, .6 20, ,3 17. ,1 2. 3 2.3 82.5 
B73XB84 2766 S2-035-4 2322 40. ,5 53, .8 25. 6 2. ,0 7, .9 0.0 83.0 
B73XB84 2767 S2-036-1 2331 50. 0 51, .4 22, .1 2. ,3 2, .3 1.2 82.5 
B73XB84 2767 S2-036-2 2332 20. 3 22, .1 22, .0 0. ,0 7, .9 0.0 83.0 
B73XB84 2768 S2-037-2 2341 55. 6 58, ,6 21. ,5 21. 7 2, .9 0.0 84.0 
B73XB84 2768 S2-037-3 2342 55, ,3 53, 8 23. ,1 8. 8 2, .4 0.0 83.5 
B73XB84 2769 S2-038-1 2351 49. ,0 47, 8 25.6 2. 9 2. 2 0.0 86.5 
B73XB84 2769 S2-038-3 2352 42. ,3 55. 0 22. ,5 2. 1 5. ,5 2.1 85.5 
B73XB84 2770 S2-039-1 2361 38. 7 54, ,4 22. 0 1. ,1 3. 3 0.0 82,5 
B73XB84 2770 32-039-2 2362 21. 5 41, .2 20. 4 1. ,3 12. 3 0.0 84.0 
B73XB84 2772 32-041-1 2371 59.0 58, .0 24. ,5 21, ,4 3. ,1 0.0 84.5 
B73XB84 2772 S2-041-4 2372 54. 0 49. ,6 27. ,3 0. 0 0. 0 0.0 84.5 
B73XB84 2773 S2-042-2 2381 52. 7 58. 6 21. ,1 18, ,0 4. 0 0.0 82.0 
B73XB84 2773 S2-042-3 2382 62. 8 58. 0 19. 2 11, ,3 3. 1 0.0 82.0 
B73XB84 2774 S2-043-1 2391 43, .9 46, .6 24, .2 29. ,0 0, .0 0.0 84.0 
B73XB84 2774 S2-043-3 2392 50, .4 58, .6 20, .8 33. 3 3, .1 0.0 86.0 
B73XB84 2775 S2-044-1 2401 41, .3 50, 2 23.8 2. 3 2, .3 0.0 84.5 
B73XB84 2775 32-044-3 2402 47, .1 44, .2 23, .5 28. 9 5, .8 0.0 84.5 
B73XB84 2777 32-046-1 2421 54, .0 56, .8 23.6 39. 1 1, .1 0.0 84.0 
B73XB84 2777 32-046-3 2422 64, .0 57.4 22, .9 24.7 2, .1 0.0 84.5 
B73XB84 2779 32-048-2 2431 45, 1 55, 6 20, .5 9.6 8, .6 0.0 83.5 
B73XB84 2779 32-048-3 2432 55, .6 53, 2 22 .3 30, .4 0 .0 1.1 82.5 
B73XB84 2780 32-049-2 2441 71, .7 55, 6 23, 8 12. 5 0, .0 0.0 83.0 
B73XB84 2780 32-049-4 2442 33, .3 58, 0 21, .5 18. 8 30 .0 2.1 84.5 
B73XB84 2781 32-050-1 2451 56, 6 55, .0 22, .3 5, .6 11, .0 0.0 86.5 
B73XB84 2781 32-050-2 2452 60, ,0 55, .6 20, .4 13. 7 1, .0 0.0 83.5 
B73XB84 2784 32-053-1 2471 45, .8 53 .8 20, .3 0, 0 7 .7 3.3 86.5 
B73XB84 2784 S2-053-2 2472 52, .1 52, .6 20, .8 12, ,5 3 .4 1.1 84.5 
B73XB84 2785 32-054-1 2481 46, .4 53, .8 22, .8 7, .7 5 .1 1.0 83.5 
B73XB84 2785 32-054-3 2482 34, .2 50, .8 23, .1 17. 7 5, .9 3.5 82.5 
B73XB84 2786 32-055-1 2491 68, .5 52.0 23, .8 6. 8 4, .7 0.0 86.0 
B73XB84 2786 32-055-3 2492 55, .8 57.4 20, .8 12. ,5 6.2 0.0 84.5 
B73XB84 2787 S2-056-1 2501 55.3 51, .4 23, 8 18, .6 3, .5 1.2 85.0 
B73XB84 2787 32-056-2 2502 58, .8 51, ,4 25, .0 3, 4 6, .8 0.0 85.5 
B73XB84 2788 32-057-2 2511 37, .4 53, .8 20, .5 1, 1 3, .4 13.5 83.5 
B73XB84 2788 32-057-3 2512 29. ,4 54. 4 23, ,5 13. ,0 4, .4 2.1 83.5 
B73XB84 2790 32-059-1 2521 42. ,9 47.8 21. ,5 7. ,1 2. 6 1.2 81.0 
B73XB84 2790 32-059-2 2522 39. 3 44. ,8 21. ,0 20. 0 5. ,3 1.4 83.0 
B73XB84 2792 32-061-1 2531 68. 5 53. ,8 20. ,4 1.1 1. 1 1.1 82.0 
B73XB84 2792 32-061-2 2532 45. 8 52. ,0 21. 0 14. 7 8. ,0 1.1 83.0 
B73XB84 2794 32-063-1 2541 28. 7 53. 8 21. 8 0.0 17. 8 1.1 87.0 
B73XB84 2794 32-063-2 2542 38. 4 49. 0 24. 2 6. 4 9. 2 0.0 85.5 
B73XB84 2795 32-064-1 2551 46. 1 52. 0 21.9 20. 7 3. 1 1.0 84.5 
B73XB84 2795 32-064-2 2552 51. 7 53. 8 23. 8 8. 5 6. 5 0.0 83.0 
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B73XBB4 2796 S2-065-2 2561 43 .6 52 .0 23.3 36.5 0.0 4.6 84.5 
B73XB84 2796 S2-065-3 2562 55 .8 56.2 21.4 24.9 0.0 2.1 85.0 
B73XB84 2798 S2-C67-1 2581 57 .7 53.2 20.5 7.3 5.7 2.4 82.5 
B73XB84 2798 S2-067-2 2582 65 .0 53 .8 21.8 4.4 8.8 0.0 83.0 
B73XB84 2799 S2-068-2 2591 47 .8 56 .2 20.4 21.6 4.5 1.0 82.0 
B73XB84 2799 S2-068-3 2592 43 .0 52.6 21.2 11.7 4.4 0.0 82.0 
B73XB84 2800 S2-069-1 2601 62 .8 53.2 23.0 39.2 3.4 0.0 84.0 
B73XB84 2800 S2-069-3 2602 46 .1 55 .0 23.3 20.0 6.5 0.0 84.0 
B73XB84 2801 S2-070-1 2611 56.2 52 .0 22.0 13.7 3.4 1.1 84.5 
B73XB84 2801 S2-070-2 2612 46.7 55 .6 21.3 14.0 4.4 0.0 84.5 
B73XB84 2803 S2-072-1 2631 32.1 50 .8 23.0 3.3 15.7 1.3 85.0 
B73XB84 2803 S2-072-3 2632 39 .4 54 .4 21.8 16.5 6.3 0.0 84.0 
B73XB84 2808 S2-077-1 2661 40 .9 56 .8 21.0 7.8 3.1 0.0 84.0 
B73XB84 2808 S2-077-4 2662 50 .3 55.6 19.6 34.4 3.2 1.1 84.5 
B73XB84 2811 S2-080-1 2681 61 .5 56 .8 19.8 4.2 7.4 2.1 82.5 
B73XB84 2811 S2-080-2 2682 46 .2 56 .8 20.0 0.0 8.4 0.0 83.5 
B73XB84 2813 S2-082-1 2701 29 .8 51 .4 20.1 0.0 10.3 0.0 83.5 
B73XB84 2813 S2-082-2 2702 15 .4 55 .6 18.7 1.1 10.7 0.0 83.5 
B73XB84 2815 S2-084-1 2711 61 .5 53 .8 22.5 24.3 5.5 0.0 82.0 
B73XB84 2815 S2-084-3 2712 48 .8 59.7 22.1 55.2 3.9 0.0 82.5 
B73XB84 2816 S2-085-1 2721 38 ,5 45 .4 21.1 20.1 29.7 2.6 84.0 
B73XB84 2816 S2-085-2 2722 50 .8 56 .2 21.4 23.8 8.0 0.0 85.0 
B73XB84 2817 S2-086-1 2731 49 .5 43 .6 21.8 20.2 8.3 0.0 83.0 
B73XB84 2817 S2-086-3 2732 65 .6 55.6 21.4 0.0 8.4 0.0 82.5 
B73XB84 2819 S2-088-1 2741 61. 2 55, .0 23.8 5.5 6.4 0.0 83.5 
B73XB84 2819 S2-088-2 2742 57, .6 52. 6 22.3 0.0 1.1 1.1 84.0 
B73XB84 2820 S2-089-1 2751 53.3 56. 2 23.1 23.6 6.3 1.1 84.5 
B73XB84 2820 S2-089-3 2752 44.8 53, .8 22.5 7.9 9.8 0.0 84.0 
B73XB84 2821 S2-090-1 2761 35. 3 50. 8 21.2 2.5 11.8 1.3 84.0 
B73XB84 2821 S2-090-2 2762 16. 0 56. 8 22.4 5.4 7.1 0.0 84.0 
B73XB84 2822 S2-091-1 2771 64, 7 58. 6 21.0 34.8 4.2 0.0 83.5 
B73XB84 2822 S2-091-2 2772 71. ,5 55, ,0 21.1 17.3 2.1 0.0 83.5 
B73XB84 2824 S2-093-1 2791 50, 6 57, .4 22.8 1.0 7.3 0.0 83.0 
B73XB84 2824 S2-093-2 2792 39. 5 46, ,6 20.1 6.0 4.2 0.0 84.0 
B73XB84 2825 S2-094-2 2801 53. 1 54, 4 24.8 17.3 2.1 0.0 82.5 
B73XB84 2825 S2-094-3 2802 52, ,0 55, ,0 27.0 20.6 4.3 1.1 83.5 
B73XB84 2826 S2-095-1 2811 23. 7 56, 2 19.3 0.0 21.3 1.1 83.5 
B73XB84 2826 S2-095-2 2812 28. 3 47. 2 19.8 4.7 6.7 2.6 83.0 
B73XB84 2827 S2-096-1 2821 45. 1 58.6 20.1 1.0 11.4 3.0 81.0 
B73XB84 2827 S2-096-4 2822 47. 9 51. 4 24.0 1.3 8.4 0.0 83.0 
B73XB84 2848 S2-117-1 2831 48. 7 59. 7 21.0 18.8 9.1 1.0 84.0 
B73XB84 2848 S2-117-5 2832 32. 7 53. 8 22.5 15.6 5.6 0.0 82.5 
B73XB84 2849 S2-118-1 2841 43.0 55, 0 23.1 7.4 1.1 0.0 85.0 
B73XB84 2849 S2-118-2 2842 41.0 40, ,6 23.5 10.4 2.9 0.0 82.5 
B73XB84 2832 S2-101-2 2871 36.8 54, ,4 22.6 70.3 0.0 0.0 85.0 
B73XB84 2832 S2-101-3 2872 45. 5 52, ,6 21.3 41.8 7.9 1.1 86.5 
B73XB84 2833 S2-102-1 2881 54. 1 44, ,8 21.9 3.8 2.7 0.0 84.0 
B73XB84 2833 S2-102-2 2882 55. 3 55, 6 20.6 0.0 7.5 2.1 84.0 
B73XB84 2834 S2-103-1 2891 45. 1 53, 2 23.1 15.7 6.7 1.1 86.0 
B73XB84 2834 S2-103-2 2892 61. 7 54, 4 23.4 9.7 4.4 0.0 84.0 
B73XB84 2837 S2-106-1 2921 46, 7 52, ,6 23.3 4.8 6.9 0.0 84.5 
B73XB84 2837 S2-106-2 2922 51. 9 51, ,4 19.8 5.8 7.0 0.0 82.5 
B73XB84 2839 S2-108-1 2941 50. 1 53, ,2 22.3 0.0 4.5 0.0 83.0 
B73XB84 2839 S2-108-3 2942 58. 8 57, ,4 22.0 0.0 2.1 1.0 81.5 
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B73XB84 2840 S2-109-1 2951 60.1 54.4 22.2 10.9 3.5 1.0 82.0 
B73XBB4 2840 S2-109-2 2952 45.9 53.2 22.9 3.3 4.4 1.1 84.0 
B73XB84 2842 S2-111-1 2971 52.8 59.2 20.5 22.3 4.0 0.0 81.5 
B73XB84 2842 S2-111-2 2972 54.0 57.4 22.0 13.4 4.2 0.0 83.5 
B73XB84 2843 S2-112-1 2981 43.8 55.0 22.9 24.8 4.3 0.0 84.5 
B73XB84 2843 S2-112-2 2982 40.3 46.6 22.4 8.6 8.6 1.1 82.0 
B73XB84 2844 32-113-1 2991 68.2 53.8 24.9 5.6 4.4 1.1 83.0 
B73XB84 2844 S2-113-3 2992 37.8 39.4 24.1 10.6 0.0 3.3 84.0 
EXPERIMENT MEAN 48.6 54.0 21.7 9.1 5.1 0.7 82.8 
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B73XM017 2698 S2-106-1 1001 47.7 54 .8 19.1 34.6 11.6 1.1 82.5 
B73XM017 2698 S2-106-2 1002 40 .9 53 .8 19.5 27.5 15.0 3.5 82.0 
B73XM017 2593 S2-001-1 1011 49.5 49.0 20.9 7.5 4.2 6.2 80.0 
B73XM017 2593 S2-001-2 1012 44 .6 48 .4 20.1 1.6 24.2 1.9 80.5 
B73XM017 2595 SZ-003-1 1031 40 .7 53 .2 20.1 2.0 6.3 4.7 80.2 
B73XM017 2595 S2-003-2 1032 42.2 55.2 21.5 4.4 14.8 4.6 82.0 
B73XM017 2596 S2-004-1 1041 52 .7 55 .2 20.7 0.0 7.1 0.0 80.7 
B73XM017 2596 S2-004-2 1042 44 .0 52.8 19.7 0.7 18.5 0.0 80.7 
B73XMOX7 2598 S2-006-1 1061 38 .1 51 .8 20.4 0.0 5.0 1.2 80.5 
B73XM017 2598 S2-006-2 1062 45 .6 57 .4 20.4 0.3 3.8 0.7 79.2 
B73XM017 2599 S2-007-1 1071 50 .9 56.8 22.5 0.7 6.0 0.0 82.2 
B73XM017 2599 S2-007-2 1072 53. 5 57 ,4 21.0 2.7 9.2 0.0 81.3 
B73XM017 2600 S2-008-1 1081 39.7 55.8 24.7 15.8 1.9 1.1 80.2 
B73XM017 2600 S2-008-2 1082 46.5 55, .8 21.7 2.5 3.7 0.7 79.0 
B73XM017 2602 S2-010-2 1091 37 .1 52. 0 19.4 0.3 6.4 0.0 80.2 
B73XM017 2602 S2-010-3 1092 37 .6 52. ,6 18.3 4.5 26.2 3.5 78.7 
B73XM017 2603 S2-011-1 1101 42. 2 55.0 19.7 0.7 26.6 0.0 81.5 
B73XM017 2603 S2-011-2 1102 40. 0 56. 2 19.5 0.7 46.4 0.7 82.2 
B73XM017 2605 S2-013-3 1121 44, ,4 52, ,2 21.5 8.3 18.9 0.8 83.2 
B73XM017 2605 S2-013-5 1122 42.5 48, ,2 20.1 1.8 8.9 0.0 81.3 
B73XM017 2606 S2-014-1 1131 58. 1 57, .4 19.7 4.1 1.4 4.3 79.7 
B73XM617 2606 S2-014-4 1132 56. 3 57, .8 19.1 0.4 1.0 2.7 78.0 
B73XM017 2607 S2-015-3 1141 43. 2 46, .4 22.7 6.6 2.0 0.4 83.5 
B73XM017 2607 S2-015-5 1142 53. 6 50.6 22.9 3.2 4.9 0.0 83.2 
B73XM017 2609 S2-017-2 1161 69. 2 58, .0 22.4 4.0 19.6 0.3 83.5 
B73XM017 2609 S2-017-3 1162 59, ,1 57, ,8 22.9 27.8 17.2 0.0 84.0 
B73XM017 2610 S2-018-2 1171 44, ,0 59. ,4 19.0 0.0 7.7 1.4 77.2 
B73XM017 2610 S2-018-3 1172 45. 2 56, 2 19.2 0.7 5.0 0.3 78.5 
B73XM017 2611 S2-019-1 1181 53, .5 55, 8 20.7 10.5 16.5 1.3 80.5 
B73XM017 2611 S2-019-2 1182 45, .1 51, .6 19.9 10.0 14.5 0.4 82.7 
B73XM017 2612 S2-020-1 1191 52, .1 55, .8 20.6 0.7 11.6 1.1 80.5 
B73XM017 2612 S2-020-4 1192 51, ,7 53, .2 20.1 2.0 10.7 1.6 81.3 
B73XM017 2613 82-021-1 1201 50, .2 53, .4 21.4 1.3 9.6 0.0 80.7 
B73XM017 2613 S2-021-4 1202 44. 2 51. 0 22.7 7.5 3.9 2.0 80.5 
B73XM017 2614 S2-022-2 1211 49. 5 51. 2 21.3 0.0 4.3 2.8 79.7 
B73XM017 2614 S2-022-3 1212 54. 1 55. 2 21.5 3.5 6.1 1.5 80.5 
B73XM017 2615 S2-023-1 1221 54. 2 55. 0 21.9 0.7 18.3 2.8 82.0 
B73XM017 2615 S2-023-2 1222 52. ,5 54. 6 23.4 1.1 10.8 0.7 85.0 
B73XM017 2616 S2-024-1 1231 44. 0 55. 0 21.4 1.0 6.3 1.7 83.0 
B73XM017 2616 S2-024-2 1232 31.1 50. 6 20.7 9.6 17.6 0.0 81.5 
B73XM017 2617 S2-025-2 1241 56.1 55. 4 22.7 7.1 11.2 2.4 81.5 
B73XM017 2617 S2-025-3 1242 50. 4 52. 4 21.5 2.2 3.1 2.3 79.0 
B73XM017 2619 S2-027-4 1261 48. ,9 55. ,6 23.7 8.1 23.8 4.0 81.7 
B73XM017 2619 S2-027-5 1262 45.5 56.4 23.8 5.4 21.4 1.7 79.2 
B73XM017 2621 S2-029-1 1271 50. ,8 54.0 21.0 11.3 11.5 0.0 83.2 
B73XM017 2621 S2-029-4 1272 44. ,6 51. 0 21.7 17.3 11.6 0.8 83.2 
B73XM017 2622 S2-030-1 1281 50. 8 55. 6 19.0 0.4 11.2 0.0 80.2 
B73XM017 2622 S2-030-2 1282 46. 2 53. 2 19.7 0.0 9.4 0.8 76.7 
B73XM017 2623 S2-031-2 1291 39. ,7 58.0 17.9 1.7 5.8 2.8 77.7 
B73XM017 2623 S2-031-3 1292 45.5 53. 0 18.8 0.9 14.1 0.0 80.5 
B73XM017 2625 S2-033-2 1301 43. ,7 56. 8 19.2 1.5 13.0 0.3 81.0 
B73XM017 2625 S2-033-3 1302 36, .9 55, .2 19.2 1.1 14.8 0.4 81.0 
B73XM017 2627 S2-035-1 1321 38.9 54, 4 21.0 3.1 4.2 1.0 82.7 
B73XM017 2627 S2-035-3 1322 52, ,5 55, .6 21.7 9.0 15.4 0.0 83.0 
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B73XM017 2628 S2-036-1 1331 47.6 54.4 21.2 3.5 20.8 0.0 82.5 
B73XM017 2628 S2-036-2 1332 46.6 55.0 20.9 4.2 13.3 0.4 81.3 
B73XM017 2630 S2-038-1 1351 47.2 54.0 23.5 11.3 33.0 0.4 82.0 
B73XM017 2630 S2-038-2 1352 50.2 50.0 22.7 12.5 6.5 0.0 81.3 
B73XM017 2631 82-039-1 1361 36.8 51.0 18.8 1.7 3.8 1.3 80.5 
B73XM017 2631 S2-039-2 1362 32.1 43.0 19.3 4.6 2.6 3.3 81.7 
B73XM017 2632 S2-040-1 1371 57.7 57.6 21.8 1.0 23.1 1.7 80.2 
B73XM017 2632 S2-040-2 1372 55.6 53.0 18.6 0.4 4.4 1.2 80.0 
B73XM017 2633 S2-041-1 1381 48.0 56.4 21.4 17.1 10.1 1.8 82.2 
B73XM017 2633 S2-041-2 1382 58.0 53.0 21.3 13.7 5.1 0.4 83.0 
B73XM017 2634 S2-042-3 1391 40.6 56.6 19.8 4.6 20.0 0.4 78.7 
B73XM017 2634 S2-042-5 1392 32.3 56.8 18.8 2.2 5.3 0.4 78.2 
B73XM017 2635 S2-043-2 1401 25.4 55.6 19.3 1.8 5.9 3.6 78.5 
B73XM017 2635 S2-043-5 1402 16.6 50.0 19.9 1.2 7.4 5.2 80.7 
B73XM017 2636 S2-044-1 1411 40.4 56.6 21.3 3.9 2.8 2.5 79.0 
B73XM017 2636 S2-044-4 1412 30.0 53.8 18.2 1.8 6.3 2.2 79.7 
B73XM017 2637 S2-045-1 1421 48.3 57.0 22.4 11.8 20.0 1.1 86.0 
B73XM017 2637 S2-045-2 1422 44.5 50.2 20.8 2.4 9.9 1.5 83.5 
B73XM017 2638 S2-046-1 1431 57.6 55.8 21.9 0.0 5.3 0.0 81.0 
B73XM017 2638 S2-046-2 1432 67.0 58.6 21.8 3.4 16.5 1.0 81.5 
B73XM017 2639 S2-047-1 1441 55.2 58.8 23.2 3.7 13.0 0.3 80.0 
B73XM017 2639 S2-047-2 1442 51.4 54.4 23.9 4.3 20.9 0.4 81.5 
B73XM017 2640 S2-048-1 1451 54.4 58.0 20.3 1.0 6.6 0.7 81.7 
B73XM017 2640 S2-048-3 1452 49.0 56.8 19.4 14.8 6.8 0.4 82.7 
B73XM017 2641 S2-049-1 1461 52.6 52.0 18.6 6.4 9.6 0.4 76.5 
B73XM017 2641 S2-049-3 1462 54.3 54.6 20.2 14.1 14.1 0.7 79.5 
B73XM017 2642 S2-050-1 1471 50.4 56.2 21.5 10.7 15.0 1.0 82.5 
B73XM017 2642 S2-050-2 1472 30.1 54.6 21.2 3.9 16.1 0.8 82.7 
B73XM017 2643 S2-051-1 1481 36.1 54.0 21.5 1.0 3.6 2.1 80.2 
B73XM017 2643 S2-051-2 1482 28.1 54.8 20.3 9.0 4.3 0.7 81.0 
B73XM017 2644 S2-052-1 1491 34.4 55.6 19.7 0.0 2.1 0.7 80.2 
B73XM017 2644 S2-052-2 1492 33.2 55.6 20.3 0.0 1.3 0.3 79.0 
B73XM017 2645 S2-053-1 1501 34.4 54.8 20.9 26.6 2.2 3.0 81.5 
B73XM017 2645 S2-053-2 1502 41.9 54.8 21.7 25.3 2.4 2.4 82.7 
B73XM017 2646 S2-054-1 1511 39.5 58.6 18.6 8.5 17.3 0.4 82.5 
B73XM017 2646 S2-054-2 1512 33.4 55.6 18.4 0.3 17.5 0.4 82.5 
B73XM017 2647 S2-055-2 1521 51.0 55.2 18.5 1.4 0.7 0.4 76.7 
B73XM017 2647 S2-055-3 1522 41.5 53.4 18.3 0.8 1.8 0.4 77.0 
B73XM017 2648 S2-056-1 1531 43.9 55.0 19.8 7.9 17.3 0.7 82.0 
B73XM017 2648 S2-056-2 1532 44.2 55.6 19.9 9.3 9.9 0.8 83.5 
B73XM017 2649 S2-057-2 1541 43.0 57.2 21.2 0.3 12.7 1.4 83.0 
B73XM017 2649 S2-057-4 1542 49.4 59.0 21.6 1.4 15.5 0.7 84.2 
B73XM017 2650 S2-058-3 1551 55.9 55.6 22.6 10.7 11.6 0.4 85.5 
B73XM017 2650 S2-058-4 1552 62.5 56.6 22.8 3.1 10.0 0.8 85.7 
B73XM017 2651 S2-059-1 1561 49.5 55.8 18.6 1.5 17.6 0.0 80.5 
B73XM017 2651 S2-059-2 1562 61.9 55.6 19.2 2.8 8.1 0.3 79.0 
B73XM017 2700 S2-108-1 1571 53.3 57.2 20.7 1.8 11.6 0.7 81.3 
B73XM017 2700 S2-108-2 1572 54.5 55.8 19.8 2.2 4.6 0.7 80.7 
B73XM017 2653 S2-061-1 1581 43.1 55.4 20.9 0.0 3.9 0.7 81.5 
B73XM017 2653 S2-061-2 1582 50.7 56.2 20.7 0.7 4.3 1.1 82.2 
B73XM017 2654 S2-062-1 1591 44.8 55.2 19.7 3.7 5.0 0.8 78.2 
B73XM017 2654 S2-062-2 1592 29.3 54.4 20.4 0.0 2.8 1.6 79.0 
B73XM017 2655 S2-063-1 1601 31.3 55.8 21.9 24.9 7.9 0.4 84.7 
B73XM017 2655 S2-063-2 1602 44.2 52.8 23.2 24.8 16.5 0.7 85.0 
171 
PLANTS ROOT STALK DROP POLLEI 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED 
Q/HA XIOOO % % Z Z DAYS 
B73XM017 2656 S2-064-1 1611 45.5 57.4 19.2 2.4 24.8 1.1 81.3 
B73XM017 2656 S2-064-2 1612 54.6 56.6 19.9 3.0 25.1 1.7 79.5 
B73XM017 2658 S2-066-1 1631 36.9 57.0 22.2 4.5 4.8 1.8 81.5 
B73XM017 2658 S2-066-3 1632 38.5 51.6 21.2 5.0 1.0 0.8 79.5 
B73XM017 2701 S2-109-1 1641 48.8 57.4 21.5 1.0 7.0 3.5 80.2 
B73XM017 2701 S2-109-2 1642 40.9 55.0 20.8 3.9 4.9 1.8 80.7 
B73XM017 2661 S2-069-1 1661 44.9 54.8 20.7 2.1 6.0 1.2 77.7 
B73XM017 2661 S2-069-2 1662 52.0 54.2 20.5 1.7 8.4 2.8 81.0 
B73XM017 2662 S2-070-1 1671 54.5 55.6 20.1 6.1 3.8 1.8 80.0 
B73XM017 2662 S2-070-2 1672 54.9 51.4 22.0 3.8 10.2 0.4 79.7 
B73XM017 2664 S2-072-1 1691 51.8 55.0 19.5 3.7 8.4 0.4 79.2 
B73XM017 2664 32-072-2 1692 40.4 56.2 18.6 2.1 11.4 0.7 80.0 
B73XM017 2665 S2-073-1 1701 38.0 49.0 19.1 6.0 17.1 0.4 78.5 
B73XM017 2665 S2-073-2 1702 35.0 55.8 20.6 6.5 9.1 0.3 80.2 
B73XMQ17 2666 S2-074-1 1711 39.1 57.4 18.3 0.0 2.8 0.0 80.5 
B73XM017 2666 S2-074-2 1712 50.4 54.8 18.6 0.3 1.9 0.0 80.7 
B73XM017 2667 S2-075-1 1721 41.8 52.8 22.5 1.8 14.3 5.3 81.3 
B73XM017 2667 S2-075-2 1722 52.7 53.8 20.8 0.0 5.9 0.4 78.7 
B73XM017 2668 S2-076-1 1731 27.8 42.8 19.7 0.0 5.4 0.0 82.2 
B73XM017 2668 S2-076-3 1732 29.9 54.2 20.5 0.0 12.4 0.8 82.0 
B73XM017 2669 S2-077-1 1741 53.5 57.6 20.7 9.5 14.6 1.1 77.5 
B73XMbl7 2669 S2-077-2 1742 48.0 56.6 21.7 7.5 3.5 0.7 79.2 
B73XM017 2671 S2-079-1 1751 36.1 48.2 24.0 4.2 3.7 1.2 84.7 
B73XM017 2671 S2-079-2 1752 51.7 49.2 23.4 11.2 2.7 1.4 83.0 
B73XM017 2672 S2-080-2 1761 49.2 54.0 21.3 9.9 3.7 1.1 82.2 
B73XM017 2672 S2-080-3 1762 51.2 51.8 23.6 3.0 4.2 1.6 84.5 
B73XM017 2673 S2-081-1 1771 41.7 53.8 18.3 9.2 6.0 9.4 81.3 
B73XM017 2673 S2-081-2 1772 52.5 55.2 21.7 6.0 11.0 1.7 79.7 
B73XM017 2675 S2-083-2 1791 39.5 49.4 18.6 4.7 20.1 2.1 84.0 
B73XM017 2675 S2-083-3 1792 34.8 53.6 18.8 3.3 15.1 0.3 84.7 
B73XM017 2676 S2-084-1 1801 41.8 49.4 18.9 0.4 27.2 2.5 83.0 
B73XM017 2676 S2-084-2 1802 35.7 58.0 19.6 4.4 15.3 0.7 81.0 
B73XM017 2678 S2-086-3 1821 54.5 55.2 19.2 12.8 20.9 0.0 81.5 
B73XM017 2678 S2-Q86-4 1822 47.5 53.4 20.0 3.2 19.6 1.2 79.5 
B73XM017 2680 S2-088-1 1831 53.3 55.4 20.4 3.9 6.4 0.3 81.3 
B73XM017 2680 S2-088-2 1832 56.8 58.0 21.5 4.8 12.0 0.0 82.0 
B73XM017 2683 S2-091-1 1851 33.5 51.2 20.7 6.6 12.2 0.4 84.7 
B73XM017 2683 S2-091-2 1852 40.0 54.4 21.3 11.4 17.6 0.4 86.0 
B73XM017 2684 S2-092-1 1861 49.4 49.6 18.6 5.6 3.5 0.5 80.5 
B73XM017 2684 S2-092-2 1862 46.4 51.4 19.7 11.2 6.5 2.0 81.3 
B73XM017 2685 S2-093-1 1871 46.5 52.6 17.8 4.5 5.0 1.5 81.5 
B73XM017 2685 S2-093-2 1872 50.1 52.8 18.3 1.3 5.0 2.7 81.3 
B73XM017 2687 S2-095-1 1891 45.7 51.6 23.0 0.8 9.3 0.3 84.0 
B73XM017 2687 S2-095-3 1892 49.0 50.6 20.8 0.4 10.6 0.0 82.5 
B73XM017 2688 S2-096-3 1901 41.0 50.0 19.1 1.2 12.2 0.4 81.0 
B73XM017 2688 S2-096-4 1902 42.9 51.6 20.9 0.4 3.8 0.4 81.3 
B73XM017 2689 S2-097-1 1911 50.4 48.0 23.5 5.5 2.8 3.2 80.7 
B73XM017 2689 S2-097-2 1912 37.1 52.4 21.5 4.5 1.9 2.6 80.7 
B73XM017 2690 S2-098-1 1921 41.2 47.8 21.0 15.7 4.1 0.7 82.0 
B73XM017 2690 S2-098-2 1922 37.7 51.6 21.5 12.8 4.8 0.8 83.5 
B73XM017 2691 S2-099-1 1931 49.2 53.6 23.9 17.3 13.8 0.4 85.5 
B73XM017 2691 S2-099-2 1932 43.2 53.8 23.6 1.9 7.6 1.8 86.0 
B73XM017 2692 S2-100-1 1941 39.2 56.6 20.6 0.4 1.1 1.8 82.0 
B73XM017 2692 S2-100-2 1942 37.8 58.6 22.2 9.5 4.4 1.6 82.5 
172 
PLANTS ROOT STALK DROP POLLEN 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED 
Q/HA XIOOO % % % X DAYS 
B73XM017 2693 S2-101-1 1951 46. 7 36. 8 22.4 6.4 11.7 1.2 83.7 
B73XM017 2693 S2-101-3 1952 52. 6 51. 0 21.0 4.8 4.6 2.3 81.5 
B73XMOX7 2694 S2-102-2 1961 48. 5 56. 0 19.1 3.2 14.9 1.1 81.5 
B73XM017 2694 S2-102-3 1962 52. 7 52. 0 18.5 0.0 10.3 0.8 80.5 
B73XM017 2695 S2-103-1 1971 61.6 56. 0 20.5 6.8 6.0 0.3 80.0 
B73XM017 2695 S2-103-4 1972 57. 4 55.8 22.1 13.0 1.7 0.0 78.2 
B73XM017 2696 S2-104-1 1981 36. 4 57. 0 19.5 11.3 10.2 1.7 81.0 
B73XM017 2696 S2-104-2 1982 33. 0 47. 6 19.6 7.0 7.9 4.8 80.2 
B73XM017 2697 S2-105-1 1991 60. 0 53.0 19.4 7.6 3.. 3 0.0 79.7 
B73XM017 2697 S2-105-2 1992 53. 1 55.8 18.4 7.2 8.0 1.1 79.7 
B73XB84 2732 S2-001-1 2011 51. 7 55. 2 20.7 15.8 6.9 0.0 82.7 
573X384 2732 S2-001-2 2012 52. 2 52. 2 20.3 16.8 5.3 0.0 82.5 
B73XB84 2733 S2-002-2 2021 40. .5 51. 2 21.4 0.4 1.6 0.4 84.5 
B73XB84 2733 S2-002-4 2022 39. 3 43. 8 19.9 1.4 3.3 0.0 83.0 
B73XB84 2734 S2-003-1 2031 43. 3 48. 8 25.1 3.5 5.3 1.3 87.7 
B73XB84 2734 S2-003-2 2032 55.8 50, ,0 23.7 4.9 2.8 0.6 86.2 
B73XB84 2735 S2-004-1 2041 56, 2 51, 2 21.9 10.6 7.4 0.3 83.7 
B73XB84 2735 S2-004-2 2042 54, ,3 46, ,4 23.7 4.9 6.2 0.0 84.7 
B73XB84 2736 S2-005-1 2051 38.5 54, ,4 20.4 0.7 12.9 1.8 83.5 
B73XB84 2736 S2-005-4 2052 45, .9 57, .8 20.8 3.3 9.5 1.4 84.2 
B73XB84 2737 S2-006-1 2061 60.5 54, .0 23.4 12.4 5.4 2.2 83.7 
B73XB84 2737 S2-006-2 2062 61, .6 56, .8 23.5 12.6 2.5 3.1 83.5 
B73XB84 2738 S2-007-1 2071 62, .6 55, .2 22.2 4.5 2.6 0.0 83.0 
B73XB84 2738 S2-007-2 2072 58, .4 50, .2 22.5 3.6 9.2 0.0 82.7 
B73XB84 2739 S2-008-1 2081 58 .8 53, .2 21.7 2.0 3.4 0.0 82.5 
B73XB84 2739 S2-008-2 2082 43.6 54, .6 23.9 0.0 3.5 0.0 83.5 
B73XB84 2740 S2-009-1 2091 53, .8 50, .0 25.4 6.5 5.3 0.0 83.2 
B73XB84 2740 S2-009-2 2092 43 .1 49 .8 23.6 7.9 5.1 0.0 84.0 
B73XB84 2741 S2-010-1 2101 34 .5 53.2 22.0 6.8 6.1 0.8 84.7 
B73XB84 2741 S2-010-2 2102 52 .0 54, .0 22.0 11.7 4.8 0.3 83.2 
B73XB84 2742 S2-011-2 2111 46 .8 51, .2 21.3 2.7 3.1 5.7 82.0 
B73XB84 2742 S2-011-3 2112 43 .1 56 .2 20.6 7.8 2.5 5.3 84.0 
B73XB84 2846 S2-115-2 2121 52 .7 54 .4 19.3 9.7 8.0 0.7 83.5 
B73XB84 2846 S2-115-5 2122 . 47 .8 56 .4 19.1 8.5 14.8 0.4 84.0 
B73XB84 2745 S2-014-1 2141 56 .0 51 .8 24.1 3.0 3.7 0.7 85.5 
B73XB84 2745 S2-014-2 2142 38 .9 53 .8 21.5 1.1 6.0 0.4 85.5 
B73XB84 2747 S2-016-1 2161 48.6 50 .2 23.0 9.3 4.1 0.0 83.7 
B73XB84 2747 S2-016-2 2162 46 .8 52 .6 23.7 16.5 1.2 0.0 84.5 
B73XB84 2748 S2-017-4 2171 58 .0 52.6 23.6 14.2 5.5 0.0 83.5 
B73XB84 2748 S2-017-5 2172 53 .7 49.8 26.5 8.0 1.7 0.5 83.5 
B73XB84 2749 S2-018-1 2181 39 .7 50 .6 22.2 4.7 8.3 0.0 83.2 
B73XB84 2749 S2-018-2 2182 45 .7 52 .2 22.5 2.8 13.6 3.0 84.2 
B73XB84 2751 S2-020-1 2201 59 .9 52 .0 21.9 11.7 6.9 0.8 80.2 
B73XB84 2751 S2-020-2 2202 55 .6 54 .4 20.7 21.5 1.9 0.0 79.2 
B73XB84 2752 S2-021-1 2211 53 .0 54 .8 22.8 14.3 3.2 1.1 83.0 
B73XB84 2752 S2-021-2 2212 58, .9 57, .2 23.2 32.0 4.1 1.0 83.2 
B73XB84 2753 S2-022-1 2221 44, .8 57.0 23.1 2.4 6.2 0.3 87.0 
B73XB84 2753 S2-022-2 2222 50 .1 51, 6 23.0 2.7 9.0 0.3 85.5 
B73XB84 2754 S2-023-1 2231 30 .2 54, ,0 25.3 0.7 7.4 0.0 89.0 
B73XB84 2754 S2-023-2 2232 23.7 51, ,6 26.3 3.3 4.5 0.7 89.0 
B73XB84 2756 S2-025-1 2241 55, .8 55.8 20.5 13.7 6.9 0.0 84.0 
B73XB84 2756 S2-025-2 2242 58.8 52, ,4 21.7 7.1 9.5 0.8 84.7 
B73XB84 2847 82-116-1 2261 58, .2 54, ,2 25.5 17.5 4.0 0.0 86.0 
B73XB84 2847 S2-116-3 2262 51, .8 47, ,6 26.3 5.9 7.2 0.4 86.5 
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PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED 
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B73XB84 2760 S2-029-1 2271 48.9 47. ,2 22.2 12. 2 6.5 0.0 83.5 
B73XB84 2760 S2-029-2 2272 54.2 49, .6 22.3 20.3 3.5 0.7 81.5 
B73XB84 2761 S2-030-1 2281 58.8 54. ,6 20.7 15.1 5.1 0.4 83.2 
B73XB84 2761 S2-030-2 2282 58.5 54. ,0 21.7 10. 3 3.3 0.0 83.2 
B73XB84 2763 S2-032-1 2291 53.2 53. 8 22.3 6. 3 8.9 0.7 83.5 
B73XB84 2763 S2-032-2 2292 54.3 57. 6 21.8 15. 1 1.3 1.0 83.5 
B73XB84 2764 S2-033-1 2301 52.6 46. 6 22.9 9. 7 2.1 0.4 83.7 
B73XB84 2764 S2-033-2 2302 66.2 53. 0 22.8 9. 6 7.0 0.8 83.7 
B73XB84 2765 S2-034-1 2311 38.8 41. 2 23.1 9. ,2 4.9 0.5 83.7 
B73XB84 2765 S2-034-1 2312 52.3 56, .6 21.6 16. ,6 2.8 0.0 84.0 
B73XE84 2766 S2-035-1 2321 41.7 51, ,4 21.1 14. 8 2.1 0.8 83.0 
B73XB84 2766 S2-035-4 2322 45.6 50, .8 23.0 1. ,5 9.0 0.0 83.2 
B73XB84 2767 S2-036-1 2331 55.3 53 .4 22.6 4. ,4 5.8 1.5 82.2 
B73XB84 2767 S2-036-2 2332 46.7 43 .0 22.6 7. ,5 9.6 2.9 83.0 
B73XB84 2768 S2-037-2 2341 52.0 55, .4 23.7 7. ,6 5.1 1.9 85.0 
B73XB84 2768 S2-037-3 2342 38.7 51, .2 23.6 2. ,9 3.7 0.0 87.0 
B73XB84 2769 S2-038-1 2351 55.1 50, .8 24.1 9. ,4 4.6 0.8 86,2 
B73XB84 2769 S2-038-3 2352 49.3 52, .6 24.3 4. 6 5.4 3.2 85.7 
B73XB84 2770 S2-039-1 2361 41.5 50, .6 22.4 1. ,1 3.2 0.0 83.2 
B73XB84 2770 S2-039-2 2362 42.0 48, .8 22.6 2. ,3 4.5 0.0 83.5 
B73XB84 2772 S2-041-1 2371 55.2 54, .6 25.0 16. 9 1.8 0.4 84.2 
B73XB84 2772 S2-041-4 2372 57.8 53, .2 23.7 18. ,3 6.2 0.7 84.2 
B73XB84 2773 S2-042-2 2381 55.7 55, .0 20.3 9. ,0 4.0 0.0 81.5 
B73XB84 2773 S2-042-3 2382 52.2 54, .0 19.8 9. .4 2.9 0.0 81.7 
B73XB84 2774 S2-043-1 2391 41.6 48, . 8  23.0 10.9 3.1 0.0 84.5 
B73XB84 2774 S2-043-3 2392 50.4 53, .2 22.3 12, ,6 3.4 0.0 86.0 
B73XB84 2775 S2-044-1 2401 51.0 51. 4 24.3 20, 5 3.1 0.0 84.2 
B73XB84 2775 S2-044-3 2402 50.7 51. 8 23.5 16. 1 11.5 1.5 83.7 
B73XB84 2777 S2-046-1 2421 55.3 53. 8 22.7 16. 6 9.9 0.3 83.5 
B73XB84 2777 S2-046-3 2422 61.9 55.2 21.7 23, 7 8.0 0.0 84.7 
B73XB84 2779 S2-048-2 2431 51.5 55. . 2  20.3 8. 3 7.9 0.0 83.0 
B73XB84 2779 S2-048-3 2432 60.2 56.2 21.9 16. 6 5.5 0.4 81.5 
B73XB84 2780 S2-049-2 2441 58.2 53. ,8 21.9 8. 1 6.0 0.0 83.2 
B73XB84 2780 S2-049-4 2442 40.3 54. 4 20.2 9. 0 17.6 0.7 83.7 
B73XB84 2781 S2-050-1 2451 50.2 54. 3 23.8 2. 6 7.6 0.0 86.6 
B73XB84 2781 S2-050-2 2452 53.6 54. ,4 21.7 4. 6 3.0 0.4 84.5 
B73XB84 2784 S2-053-1 2471 35.2 54.8 22.5 0. 0 6.5 1.1 88.7 
B73XB84 2784 S2-053-2 2472 57.2 51. ,0 21.0 5. 8 7.5 0.4 84.2 
B73XB84 2785 S2-054-1 2481 51.8 53. 8 23.2 23. 4 5.3 0.7 83.2 
B73XB84 2785 S2-054-3 2482 48.7 52.4 22.0 10. 2 8.4 2.5 82.7 
B73XB84 2786 S2-055-1 2491 62.8 53. 4 21.9 2. 3 4.9 0.7 84.5 
B73XB84 2786 S2-055-3 2492 53.5 50. 8 20.1 11. 3 14.2 1.3 84.0 
B73XB84 2787 S2-056-1 2501 52.8 50. 6 23.6 6. 2 5.3 0.8 84.2 
B73XB84 2787 S2-056-2 2502 60.5 47. 8 24.8 3. 5 8.8 0.4 85.5 
B73XB84 2788 S2-057-2 2511 29.9 55. 2 20.8 0. 4 4.7 4.9 85.0 
B73XB84 2788 S2-057-3 2512 34.3 50. 2 22.7 4. 3 6.8 1.1 85.0 
B73XB84 2790 S2-059-1 2521 41.8 51. ,2 21.3 5. 4 3.5 0.8 82.0 
B73XB84 2790 S2-059-2 2522 44.1 48. ,4 21.0 9. 4 11.3 1.6 82.7 
B73XB84 2792 S2-061-1 2531 56.2 54. ,0 22.3 0. 4 3.0 0.4 83.0 
B73XB84 2792 S2-061-2 2532 52.1 55. 2 20.9 8. 7 15.3 2.1 82.7 
B73XB84 2794 S2-063-1 2541 31.2 55. 2 22.1 0, 0 14.4 0.5 87.0 
B73XB84 2794 S2-063-2 2542 44.4 53. 6 23.2 7, 7 7.7 0.4 85.2 
B73XB84 2795 S2-064-1 2551 35.3 48. 0 22.2 9.0 4.1 0.3 84.7 
B73XB84 2795 S2-064-2 2552 30.4 48.6 25.6 3, 7 4.8 0.4 89.5 
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B73XB84 2796 S2-065-2 2561 54.6 53.4 23 .9 15.4 3.8 3.4 85.2 
B73XB84 2796 S2-065-3 2562 52.9 51.8 22 .7 11, .3 4.1 5.5 85.0 
B73XB84 2798 S2-067-1 2581 59.7 51.2 20 .3 5, .0 4.6 0.8 82.7 
B73XB84 2798 S2-067-2 2582 48.6 39.8 22 ,1 2, .4 4.4 0.0 82.7 
B73XB84 2799 S2-068-2 2591 42.3 51.4 21.1 11, ,8 3.6 0.3 82.0 
B73XB84 2799 S2-068-3 2592 40.3 52.2 22. 0 4, 7 4.1 0.0 82.0 
B73XB84 2800 S2-069-1 2601 61.8 54.6 24. 6 17.9 2.2 0.7 83.7 
B73XB84 2800 S2-069-3 2602 49.4 55.6 23. 4 11. 1 6.1 1.1 83.7 
B73XB84 2801 S2-070-1 2611 59.4 55.0 22. 5 20. 1 6.. 5 1.1 84.0 
B73XB84 2801 S2-070-2 2612 58.5 53.8 21. 9 17. 0 11.1 0.4 84.7 
B73XB84 2803 S2-072-1 2631 47.3 50.2 25.1 10. 9 9.5 0.4 84.0 
B73XB84 2803 S2-072-3 2632 50.0 53.2 27. 0 10.3 4.4 0.0 83.7 
B73XB84 2808 S2-077-1 2661 49.0 55.0 20. 1 8.5 9.4 0.0 84.5 
B73XB84 2808 S2-077-4 2662 50.7 54.4 19. 6 30, 6 4.4 1.5 85.2 
B73XB84 2811 S2-080-1 2681 53.5 54.8 21.4 4, 0 15.7 1.4 82.7 
B73XB84 2811 S2-080-2 2682 45.6 52.0 20. 9 0, 4 6.4 0.4 83.5 
B73XB84 2813 S2-082-1 2701 43.3 51.4 19.9 1, ,5 7.4 1.9 81.7 
B73XB84 2813 S2-082-2 2702 36.1 55.2 20. 4 0, 7 16.8 0.4 83.0 
B73XB84 2815 S2-084-1 2711 54.8 56.6 21 ,4 8, .5 9.6 0.3 81.7 
B73XB84 2815 S2-084-3 2712 56.9 55.8 21. 9 22, ,1 4.4 1.1 81.7 
B73XB84 2816 S2-085-1 2721 42.1 51.6 20. 2 17, ,6 22.3 0.9 83.5 
B73XB84 2816 S2-085-2 2722 46.5 53.6 19. ,7 11, .6 21.0 0.4 84.0 
B73XB84 2817 S2-086-1 2731 54.9 50.8 22. 3 9, .1 10.1 0.4 83.2 
B73XB84 2817 S2-086-3 2732 62.1 53.4 21, .3 5, .4 6.9 1.5 82.7 
B73XB84 2819 S2-088-1 2741 46.1 44.6 23. 0 5, ,3 8.5 0.5 83.0 
B73XB84 2819 S2-088-2 2742 44.1 45.8 22. 8 0, .5 4.6 0.4 83.5 
B73XB84 2820 S2-089-1 2751 47.6 49.0 22 .3 8, 8 6.3 0.4 83.7 
B73XB84 2820 S2-089-3 2752 50.4 53.2 22 .2 4. ,1 9.4 0.0 85.0 
B73XB84 2821 S2-090-1 2761 43.4 52.4 21 .2 3. 3 7.2 0.4 83.5 
B73XB84 2821 32-090-2 2762 32.6 57.8 22 .3 2. ,2 3.4 0.0 84.0 
B73XB84 2822 S2-091-1 2771 52.8 53.0 23 .2 14. 5 3.5 0.0 84.2 
B73XB84 2822 32-091-2 2772 56.8 54.2 22 .5 10. 9 1.9 0.3 83.2 
B73XB84 2824 32-093-1 2791 44.2 52.0 23 .4 5. 1 7.4 0.0 84.0 
B73XB84 2824 32-093-2 2792 44.6 44.8 20 .7 2. 4 8.1 0.6 83.2 
B73XB84 2825 S2-094-2 2801 58.1 53.8 24 .1 17. ,3 5.5 0.7 81.7 
B73XB84 2825 32-094-3 2802 56.1 55.0 22 .3 9. 3 8.5 0.4 83.0 
B73XB84 2826 S2-095-1 2811 53.6 56.6 20 .5 6.7 12.4 0.4 83.5 
B73XB84 2826 S2-095-2 2812 39.6 42.6 21. 7 2, .0 5.6 0.9 83.2 
B73XB84 2827 S2-096-1 2821 50.4 54.4 21. 4 2, .2 7.7 1.4 81.7 
B73XB84 2827 S2-096-4 2822 57.1 51.6 23. 2 0, .9 7.6 0.0 83.2 
B73XB84 2848 32-117-1 2831 35.3 54.6 20. 9 15, .2 6.8 0.3 84.2 
B73XB84 2848 32-117-5 2832 26.1 52.2 21.6 12. ,5 11.5 0.0 84.2 
B73XB84 2849 32-118-1 2841 53.8 55.2 20. 7 5. 6 5.1 0.0 83.2 
B73XB84 2849 32-118-2 2842 41.0 49.0 22.6 3, 5 6.0 0.0 84.5 
B73XB84 2832 32-101-2 2871 44.7 51.8 22.6 37, 9 1.5 0.4 85.0 
B73XB84 2832 32-101-3 2872 49.5 53.6 21. ,5 39. 3 7.0 0.4 86.2 
B73XB84 2833 S2-102-1 2881 50.5 50.2 21, ,3 3. 6 6.6 0.4 83.0 
B73XB84 2833 32-102-2 2882 53.1 56.0 20.7 0. 7 4.6 1.4 83.5 
B73XB84 2834 32-103-1 2891 46.0 49.8 23. 7 7. 1 5.6 0.8 84.7 
B73XB84 2834 32-103-2 2892 47.9 47.6 25.0 3. 2 3.6 0.5 85.2 
B73XB84 2837 32-106-1 2921 48.0 49.4 23. 7 4. 5 4.8 0.0 84.2 
B73XB84 2837 32-106-2 2922 53.5 53.6 21. 7 11. 4 3.7 0.0 83.0 
B73XB84 2839 32-108-1 2941 49.6 54.8 23. 2 0.0 4.7 0.3 83.0 
B73XB84 2839 32-108-3 2942 51.4 52.0 22. 4 0. 0 1.9 0.7 82.0 
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PLANTS ROOT STALK DROP POLLEI 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED 
Q/HA XIOOO % % X % DAYS 
B73XB84 2840 S2-109-1 2951 56, .3 55.0 23.4 7.9 2.7 1.9 82.2 
B73XB84 2840 S2-109-2 2952 50, .5 51.0 23.3 8.4 3.9 0.4 83.7 
B73XB84 2842 S2-1H-1 2971 49. 5 53.6 21.9 7.4 5.3 0.8 82.0 
B73XB84 2842 S2-111-2 2972 53, .4 54.6 21.7 4.9 6.8 0.0 83.0 
B73XB84 2843 S2-112-1 2981 46, ,5 53.8 23.1 11.2 7.4 0.7 84.7 
B73XB84 2843 S2-112-2 2982 46, .1 50.0 22.8 9.1 9.7 4.3 83.5 
B73XB84 2844 S2-113-1 2991 65, ,1 55.4 24.7 15.2 3.2 0.4 84.5 
B73XB84 2844 S2-113-3 2992 52, ,5 51.0 22.7 9.2 3.5 1.5 83.5 
EXPERIMENT MEAN 47.6 53.2 21.5 7.1 8.3 1.0 82.5 
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APPENDIX F. ENTRY MEANS OF TRAITS EVALUATED IN THE TESTCROSS 
EXPERIMENT CONDUCTED NEAR AMES IN 1986 
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PLANTS 
PEDIGREE ENTRY YIELD PER HA MOIST 
Q/HA XIOOO % 
2698 S2-106-1 / H99XA619 1001 74.8 62.1 22.0 
2698 S2-105-2 / H99XA619 1002 75.4 55.0 21.5 
2593 S2-1 -1 / H99XA619 1011 81.0 60.9 19.8 
2593 S2-1 -2 / H99XA619 1012 89.9 55.0 20.4 
2595 S2-3 -1 / H99XA619 1031 77.2 60.9 19.7 
2595 S2-3 -2 / H99XA619 1032 69.7 59.2 20.5 
2596 S2-4 -1 H99XA619 1041 72.2 62 1 19.3 
2596 S2-4 -2 H99XA619 1042 84.0 58 6 19.4 
2598 S2-6 -1 H99XA619 1061 87.5 60 3 18.9 
2598 S2-6 -2 H99XA619 1062 83.4 59 7 18.5 
2599 S2-7 -1 H99XA619 1071 88.7 62 1 22.4 
2599 S2-7 -2 H99XA619 1072 90.9 62 1 22.0 
2600 S2-8 -1 H99XA619 1081 79.4 61 5 20.9 
2600 S2-8 -2 H99XA619 1082 83.3 62 1 18.6 
2602 S2-10 -2 H99XA619 1091 89.2 60 9 19.5 
2602 S2-10 -3 H99XA619 1092 81.6 62 1 18.8 
2603 S2-11 -1 H99XA619 1101 92.3 60 3 18.5 
2603 S2-11 -2 H99XA619 1102 83.9 57 4 18.8 
2605 S2-13 -3 H99XA619 1121 81 2 62.1 21 2 
2605 S2-13 -5 H99XA619 1122 77 4 60.9 21 2 
2606 S2-14 -1 H99XA619 1131 94 2 58.0 20 6 
2606 S2-14 -4 H99XA619 1132 85 9 60.9 18 4 
2607 S2-15 -3 H99XA619 1141 100 5 60.9 19 6 
2607 S2-15 -5 H99XA619 1142 102 9 62.1 18 6 
2609 S2-17 -2 H99XA619 1161 92 8 62.1 20.7 
2609 S2-17 -3 H99XA619 1162 89 0 62.1 18.6 
2610 S2-18 -2 H99XA619 1171 86.0 62.1 17.9 
2610 S2-18 -3 H99XA619 1172 91 6 62.1 19.0 
2611 32-19 -1 H99XA619 1181 89 6 60.9 17.6 
2611 S2-19 -2 a99XA619 1182 92 0 60.3 19.7 
2612 S2-20 -1 H99XA619 1191 93 2 59.2 20.7 
2612 S2-20 -4 H99XA619 1192 87 5 61.5 19.4 
2613 S2-21 -1 H99XA619 1201 86 4 60.9 19.6 
2613 S2-21 -4 H99XA619 1202 82 1 59.2 20,3 
2614 S2-22 -2 H99XA619 1211 87 9 61.5 18.0 
2614 52-22 -3 H99XA619 1212 91 2 61.5 17.6 
2615 32-23 -1 B99XA619 1221 84 9 62.1 18.8 
2615 32-23 -2 H99XA619 1222 95 9 60.9 17.4 
2616 32-24 -1 B99XA619 1231 98 8 56.2 18.3 
2616 32-24 -2 H99XA619 1232 86 0 62.1 20.0 
2617 32-25 -2 H99XA619 1241 87 0 60.9 21.0 
2617 32-25 -3 H99XA619 1242 95 2 62.1 18.3 
2619 32-27 -4 H99XA619 1261 74 0 61.5 19.2 
2619 32-27 -5 E99XA619 1262 71 6 62.1 17.9 
2621 32-29 -1 B99XA619 1271 94 0 62.1 19.1 
2621 32-29 -4 H99XA619 1272 92 6 61.5 20.1 
2622 32-30 -1 H99XA619 1281 94 8 62.1 16.6 
2622 32-30 -2 H99XA619 1282 91 2 62.1 20.0 
2623 32-31 -2 H99XA619 1291 77 2 62.1 17.7 
2623 32-31 -3 B99XA619 1292 76 2 62.1 19.8 
2625 32-33 -2 H99XA619 1301 85 5 62.1 20.2 
2625 32-33 -3 B99XA619 1302 83 3 59.7 14.3 
2627 32-35 -1 B99XA619 1321 76.8 61.5 16.9 
2627 32-35 -3 H99XA619 1322 80 4 60.9 19.9 
PEDIGREE 
2628 82-36 -1 H99XA619 
2628 S2-36 -2 H99XA619 
2630 S2-38 -1 H99XA619 
2630 S2-38 -2 H99XA619 
2631 S2-39 -1 H99XA619 
2631 S2-39 -2 H99XA619 
2632 S2-40 -1 H99XA619 
2632 S2-40 -2 H99XA619 
2633 S2-41 -1 H99XA619 
2633 S2--41 -2 H99XA619 
2634 S2-•42 -3 H99XA619 
2634 S2--42 -5 H99XA619 
2635 52--43 -2 H99XA619 
2635 S2--43 -5 899X6619 
2636 S2-44 -1 H99XA619 
2636 S2--44 -4 H99XA619 
2637 S2--45 -1 H99XA619 
2637 S2-45 -2 H99XA619 
2638 S2--46 -1 H99XA619 
2638 S2-46 -2 H99XA619 
2639 S2--47 -1 H99XA619 
2639 S2--47 -2 H99XA619 
2640 S2--48 -1 H99XA619 
2640 S2--48 -3 H99XA619 
2641 S2--49 -1 H99XA619 
2641 S2--49 -3 H99XA619 
2642 S2--50 -1 H99XA619 
2642 S2-50 -2 H99XA619 
2643 S2--51 -1 H99XA619 
2643 S2-51 -2 H99XA619 
2644 S2-52 -1 H99XA619 
2644 S2-52 -2 H99XA619 
2645 S2-53 -1 a99XA619 
2645 S2-53 -2 H99XA619 
2646 S2-54 -1 H99XA619 
2646 S2-54 -2 H99XA619 
2647 S2-55 -2 H99XA619 
2647 S2-55 -3 H99XA619 
2648 S2-S6 -1 H99XA619 
2648 S2-56 -2 H99XA619 
2649 S2-57 -2 H99XA619 
2649 S2-57 -4 H99XA619 
2650 S2-58 -3 H99XA619 
2650 S2-58 -4 H99XA619 
2651 S2-59 -1 H99XA619 
2651 S2-59 -2 H99XA619 
2700 S2-108-1 H99XA619 
2700 S2-108-2 H99XA619 
2653 S2-61 -1 H99XA619 
2653 S2-61 -2 a99XA619 
2654 32-62 -1 a99XA619 
2654 S2-62 -2 H99XA619 
2655 S2-63 -1 H99XA619 
2655 S2-63 -2 H99XA619 
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PLANTS 
YIELD PER HA MOIST 
Q/HA XIOOO % 
95.0 62. 1 19.6 
82.2 59. 7 20.9 
71.8 62. 1 19.4 
85.0 62. 1 21.9 
78.7 57. 4 21.9 
74.3 62, ,1 19.7 
81.9 60. ,9 20.2 
81.4 62. ,1 19.4 
97.1 60. ,9 16.4 
87.1 61. ,5 18.0 
78.7 60. 9 18.8 
76.2 60. 3 18.8 
74.5 58. 6 19.1 
81.3 59. 2 20.2 
86.8 59.7 19.0 
67.0 61, .5 18.7 
89.9 61.5 19.1 
94.6 62, .1 17.6 
93.3 55.6 16.6 
82.5 61, .5 18.1 
72.6 62, .1 20.3 
73.5 61, 5 19.7 
81.1 62, .1 20.5 
68.3 60, .3 16.5 
78.1 60, .9 16.7 
99.1 59.2 19.4 
72.2 60, .3 18.6 
82.3 58. 0 21.8 
77.0 62. ,1 18.6 
82.5 60. 9 20.3 
93.8 62. 1 19.9 
87.2 60. 3 19.5 
71.7 62.1 21.5 
75.8 61. ,5 17.6 
88.0 60. ,9 17.4 
95.0 61. ,5 19.6 
66.8 59. ,2 17.1 
88.9 62. ,1 17.6 
88.5 62. ,1 16.4 
57.4 61. ,5 18.2 
88.3 60. ,3 20.3 
87.3 54. 4 25.1 
70.4 57. 4 19.4 
66.7 56. 8 20.0 
90.2 59.7 17.6 
88.6 62. ,1 16.1 
77.6 59. 7 22.0 
83.9 60. ,3 17.1 
76.5 58. ,6 24.1 
75.4 62. ,1 18.3 
85.2 59.2 22.1 
85.9 62. 1 23.3 
83.2 60. 9 17.2 
61.1 62. 1 22.3 
ENTRY 
1331 
1332 
1351 
1352 
1361 
1362 
1371 
1372 
1381 
1382 
1391 
1392 
1401 
1402 
1411 
1412 
1421 
1422 
1431 
1432 
1441 
1442 
1451 
1452 
1461 
1462 
1471 
1472 
1481 
1482 
1491 
1492 
1501 
1502 
1511 
1512 
1521 
1522 
1531 
1532 
1541 
1542 
1551 
1552 
1561 
1562 
1571 
1572 
1581 
1582 
1591 
1592 
1601 
1602 
x'ez Z'6S 6' »8 Z*6X 6X9VX66B / Z-OOX-ZS ZB9Z 
Z'\Z X'Z9 9' 6Z X»6X 6X9VX66B / X-OOX-ZS Z69Z 
6'OZ 9'BS C ZË6X 6X9VX66B / Z- 66-ZS XB9Z 
0 zz X'Z9 C 6^ XE6X 6X9VX66B / X- 66-ZS X69Z 
Z'lZ Z'6S E' T.L ZZ6X 6X9VX66B / Z- 86-ZS 069Z 
I'»Z 9'es f 99 XZBX 6X9VX66B / X- 86-ZS 0B9Z 
S'EZ E'09 Z' 95 ZX6X 6X9VX66B / z- £6-ZS 689Z 
S'»Z 6*09 6' 89 TX6X 6X9VX66H / X- Z6-ZS 689Z 
E'ZZ E'09 Z' 19 Z06X 6X9VX66B / »- 96-ZS 889Z 
I'ZZ X'Z9 0' ZL X06X 6X9VX66B / E- 96-ZS B89Z 
fZZ 6'09 X' 9Z Z68X 6X9VX66B / E- S6-ZS fB9Z 
>i">iZ X'Z9 S' 9i X68X 6X9VX66B / X- SB-ZS Z89Z 
Z 8 T  X'Z9 L' ZL ZLZX 6X9VX66B / Z- E6-ZS GB9Z 
8 61 X'Z9 0' 8i XLZX 6X9VX6BB / X- E6-ZS S89Z 
9*6X X'Z9 6' 99 Z98X 6X9VX66B / z- ZB-ZS t89Z 
O'ZZ X'Z9 S' S9 X98X 6X9VX66B / X- Z6-ZS «89Z 
9*0Z Z'6S C 68 ZS8X 6X9VX66B / z- X6-ZS EB9Z 
9*TZ ^'65 9' 08 XS8X 6X9VX6BB / X- XB-ZS E89Z 
C>lZ S'X9 Z' 1L ZE8X 6X9VX66B / z- 88-ZS 089Z 
S'EZ S'X9 9' i9 XE8X 6X9VX66H / X- 88-ZS 089Z 
9'OZ i'6S E' 8/ ZZ8X 6X9VX66H / V- 9B-ZS Bf9Z 
Z'ZZ 9' E8 XZ8X 6X9VX66H / E- 98-ZS BL9Z 
6'OZ 0'8S L' *lL Z08X 6X9VX66H / z- t8-ZS 9L9Z 
Z 6T X'Z9 8' E8 X08X 6X9VX66B / X- 48-ZS 9L9Z 
G O Z  S'X9 C LL Z6LX 6X9VX66H / E- E8-ZS SL9Z 
O O Z  6*09 9' Z8 xea 6X9VX66H / Z- EB-ZS ÇL9Z 
<l'ZZ 0'8S S' >lL ZLLX 6X9VX66B / z- XB-ZS CL9Z 
Z 8% 6*09 E' 89 XLLX 6X9VX66B / X- XB-ZS CL9Z 
5'6X S'X9 E' E6 Z9fX 6X9VX66B / E- OB-ZS ZL9Z 
Z'OZ 6*09 6' Z8 X9fX 6XgVX66B / Z- OB-ZS ZL9Z 
*i'\Z S'X9 Z' SiC ZZLX 6X9VX66B / Z- 6Z-ZS XL9Z 
9*0Z Z'6S S' X6 XSfX 6X9VX66B / X- 6i-ZS XZ9Z 
«•TZ S'X9 » •  9^ ztzx 6X9VX66B / Z- ii-ZS 699Z 
Z'XZ X'Z9 X' 8^ X^LX 6X9VX66B / X- ff-ZS 699Z 
Z'TZ i'6S S' 6i ZZLX 6X9VX66B / E- 9L-ZS 899Z 
6"0Z E'09 »' Oi XZLX 6X9VX66B / X- 96-ZS 899Z 
9'ZZ Z'6S C LL ZZLX 6X9VX66H / z- Gf-ZS L99Z 
X'XZ 6'09 S' X8 XZLX 6X9VX66B / X- S£-ZS L99Z 
6'OZ E'09 X' 88 ZXLX 6X9VX66B / z- t/-ZS 999Z 
S O Z  /:'6S »8 XX LX 6X9VX66B / X- *f-ZS 999Z 
X'EZ X'Z9 E' •8i ZOiX 6X9VX66B / z- Ef-ZS S99Z 
Z'XZ S'X9 S 'E8 XOiX 6X9VX66B / X- Ef-ZS S99Z 
vxz X'Z9 z •S8 Z69X 6X9VX66B / z- ZL-ZS »99Z 
z-oz Z'6S z '»8 X69X 6X9VX66H / X- ZL-ZS »99Z 
Z'OZ O'SS 8 '*lL Zi9X 6X9VX6BB / z- OL-ZS Z99Z 
9'OZ X'Z9 0 '»9 Xi9X 6X9VXBBB / X- OL-ZS Z99Z 
S'EZ X'Z9 X '98 Z99X BX9VX66B / z- B9-ZS X99Z 
B'ÛZ 6'09 "7'6i X99X 6X9VX66H / X- 69-ZS X99Z 
6'XZ X'Z9 <r '88 Zt9X 6X9VXBBB / Z-i BOX-ZS XOZZ 
VOZ S'X9 8 "IL X»9X BX9VX66B / X-I BOX-ZS XOfZ 
6'6X E'09 ZE9X 6X9VX66B / E- 99-ZS BG9Z 
O'XZ S'X9 E •ZL XE9X 6X9VX66H / X- 99-ZS 8S9Z 
Z'XZ 6'09 6 •Si ZX9X 6X9VX66B / z- Ï9-ZS 9S9Z 
X'OZ 6'09 0 '08 XX9X BX9VX6BB / X- »9-ZS 9S9Z 
Z OOOXX VH/O 
isioH VE yaa onaix ahins aaysiaaa 
simna 
SLI  
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PLANTS 
PEDIGREE ENTRY YIELD PER HA MOIST 
Q/HA XlOOO X 
2693 S2-101 -1 H99XA619 1951 66 2 62. 1 21.9 
2693 S2-101 -3 H99XA619 1952 72 2 61. 5 23.6 
2694 S2-102 -2 H99XA619 1961 81 1 61. 5 21.5 
2694 S2-102 -3 H99XA619 1962 84 2 62. 1 21.2 
2695 S2-103 -1 H99XA6ig 1971 74 7 62. 1 23.5 
2695 S2-103 -4 H99XA619 1972 68 7 62. 1 21.0 
2696 S2-104 -1 HggXA619 1981 63 8 60 3 23.5 
2696 S2-104 -2 Hg9XA819 1982 69 8 59.7 19.4 
2697 S2-105 -1 a99XA619 1991 88 5 62 1 19.9 
2697 S2-105 -2 H99XA619 1992 79 5 56 2 21.2 
2732 S2-1 -1 M017XMBS2040 2011 74 8 60 3 23.5 
2732 S2-1 -2 M017XMBS2040 2012 96 9 59 2 20.4 
2733 S2-2 -2 M017XMBS2040 2021 104 0 62 1 23.4 
2733 S2-2 -4 M017XMBS2040 2022 97 4 58 6 22.7 
2734 S2-3 -1 M017XMBS2040 2031 84 9 62 1 24.4 
2734 S2-3 -2 M017XMBS2040 2032 88 4 62 1 21.9 
2735 S2-4 -1 M017XMBS2040 2041 83 4 62 1 24.0 
2735 S2-4 -2 M017XMBS2040 2042 70 4 61 5 21.9 
2736 S2-5 -1 M017XMBS2040 2051 86 8 60.9 23.4 
2736 S2-5 -4 M017XMBS2040 2052 78 5 60 9 20.9 
2737 S2-6 -1 M017XMBS2040 2061 79 8 62 1 21.0 
2737 S2-6 -2 M017XMBS2040 2062 90 5 60 9 22.4 
2738 S2-7 -1 M017XMBS2040 2071 96 2 61 5 23.9 
2738 S2-7 -2 M017XMBS2040 2072 97 0 62 1 24.0 
2739 S2-8 -1 M017XMBS2040 2081 93 9 62 1 19.4 
2739 S2-8 -2 M017XMBS2040 2082 89 5 58 6 21.7 
2740 S2-9 -1 M017XMBS2040 2091 101 0 59 2 23.8 
2740 S2-9 -2 M017XMBS2040 2092 104 2 62 1 23.7 
2741 S2-10 -1 M017XMBS2040 2101 107 5 60 9 21.4 
2741 S2-10 -2 M017XMBS2040 2102 105 9 62 1 22.1 
2742 S2-11 -2 M017XMBS2040 2111 84.8 62 1 21.4 
2742 S2-11 -3 M017XMBS2040 2112 90 2 62 1 21.3 
2846 S2-115 -2 M017XMBS2040 2121 88 9 59 2 21.4 
2846 S2-115 -5 M017XMBS2040 2122 94 2 61 5 19.4 
2745 S2-14 -1 M017XMBS2040 2141 87 7 59 7 23.4 
2745 S2-14 -2 M017XMBS2040 2142 81 8 59 2 22.1 
2747 S2-16 -1 M017XMBS2040 2161 107 7 61 5 22.1 
2747 S2-16 -2 M017XMBS2040 2162 93 0 62 1 21.3 
2748 S2-17 -4 M017XMBS2040 2171 80 0 62 1 25.6 
2748 S2-17 5 M017XMBS2040 2172 102 5 62 1 22.0 
2749 S2-18 -1 M017XMBS2040 2181 67.4 60 9 23.9 
2749 S2-18 -2 M017XMBS2040 2182 110.4 62 1 21.2 
2751 S2-20 -1 M017XMBS2040 2201 83 1 59 7 21.7 
2751 S2-20 -2 M017XMBS2040 2202 100 8 59 7 19.3 
2752 S2-21 -1 M017XMBS2040 2211 83 7 61 5 19.6 
2752 S2-21 -2 M017XMBS2040 2212 96 3 62.1 19.0 
2753 S2-22 -1 M017XMB82040 2221 94 S 61 5 19.7 
2753 S2-22 -2 M017XMBS2040 2222 84 5 60 9 25.4 
2754 S2-23 -1 M017XMBS2040 2231 86 0 62 1 23.2 
2754 S2-23 -2 M017XMBS2040 2232 74 9 62.1 21.3 
2756 S2-25 -1 M017XMBS2040 2241 66 3 62 1 22.3 
2756 S2-25 -2 M017XMBS2040 2242 78.5 59 7 18.2 
2847 S2-116 -1 M017XMBS2040 2261 75 4 62 1 23.4 
2847 S2-H6 -3 M017XMBS2040 2262 67 5 62 1 22.3 
181 
PLANTS 
PEDIGREE ENTRY YIELD PER HA MOIST 
Q/HA XIOOO % 
2760 S2-29 -1 / M017XMBS2040 2271 80. 6 62.1 20.8 
2760 S2-29 -2 / M017XMBS2040 2272 84. 0 62.1 21.1 
2761 S2-30 -1 / M017XMBS2040 2281 74. 9 62.1 17.5 
2761 S2-30 -2 / M017XMBS2040 2282 99. 2 62.1 19.2 
2763 S2-32 -1 / M017XMBS2040 2291 67. 3 60.3 20.2 
2763 S2-32 -2 / M017XMBS2040 2292 88. 9 62.1 21.5 
2764 S2-33 -1 / M017XMBS2040 2301 94. 7 62.1 18.2 
2764 S2-33 -2 / M017XMBS2040 2302 81. 3 61.5 24.1 
2765 S2-34 -1 / M017XMBS2040 2311 103. 0 60.3 23.4 
2765 S2-34 -2 / M017XMBS2040 2312 116. 2 62.1 16.6 
2766 S2-35 -1 / M017XMBS2040 2321 86. 1 60.9 23.2 
2766 S2-35 -4 / M017XMBS2040 2322 90. 2 62.1 24.3 
2767 S2-36 -1 / M017XMBS2040 2331 80. 4 61.5 22.7 
2767 S2-36 -2 / M017XMBS2040 2332 85. 9 60.3 24.7 
2768 S2-37 -2 / M017XMBS2040 2341 91. 1 62.1 16.7 
2768 S2-37 -3 / M017XMBS2040 2342 83. 6 59.7 20.6 
2769 S2-38 -1 / M017XMBS2040 2351 82. 6 62.1 25.2 
2769 S2-38 -3 / M017XMBS2040 2352 84. 3 61.5 29.7 
2770 S2-39 -1 / M017XMBS2040 2361 83. 4 61.5 23.1 
2770 S2-39 -2 / M017XMBS2040 2362 82. ,4 62.1 18.0 
2772 S2-41 -1 / M017XMBS2040 2371 76, 2 60.9 23.7 
2772 S2-41 -4 / M017XMBS2040 2372 85. ,5 60.3 22.5 
2773 S2-42 -2 / M017XMBS2040 2381 95, ,0 62.1 21.9 
2773 S2-42 -3 / M017XMBS2040 2382 76.3 62.1 22.3 
2774 S2-43 -1 / M017XMBS2040 2391 85, ,7 61.5 19.1 
2774 S2-43 -3 / M017XMBS2040 2392 83.7 62.1 26.5 
2775 S2-44 -1 / M017XMBS2040 2401 93.7 62.1 20.0 
2775 S2-44 -3 / M017XMBS2040 2402 91, .3 60.9 18.5 
2777 S2-46 -1 / M017XMBS2040 2421 85 .2 62.1 23.9 
2777 S2-46 -3 / M017XMBS2040 2422 91 .1 55.0 22.9 
2779 S2-48 -2 / M017XMBS2040 2431 88 .2 62.1 18.2 
2779 S2-48 -3 / M017XMBS2040 2432 66 .5 58.6 25.7 
2780 S2-49 -2 / M017XMBS2040 2441 87 .2 62.1 21.2 
2780 S2-49 -4 / M017XMBS2040 2442 83 .9 61.5 22.2 
2781 S2-50 -1 / M017XMBS2040 2451 86 .8 62.1 21.8 
2781 S2-50 -2 / M017XMBS2040 2452 84 .9 59.7 22.7 
2784 S2-53 -1 / M017XMBS2040 2471 87 .0 59.7 20.1 
2784 S2-53 -2 / M017XMBS2040 2472 73 .2 59.2 20.9 
2785 S2-54 -1 / M017XMBS2040 2481 73 .7 62.1 19.4 
2785 S2-54 -3 / M017XMBS2Q40 2482 58 .6 62.1 22.9 
2786 S2-55 -1 / M017XMBS2040 2491 107 .3 55.6 24.4 
2786 S2-55 -2 / M017XMBS2040 2492 78 .4 60.9 21.1 
2787 S2-56 -1 / M017XMBS2040 2501 64 .5 61.5 20.7 
2787 S2-56 -2 / M017XMBS2040 2502 92 .7 62.1 19.0 
2788 S2-57 -2 / M017XMBS2040 2511 79 .0 62.1 20.7 
2788 S2-57 -3 / M017XMBS2040 2512 76 .6 59.2 23.7 
2790 52-59 -1 / M017XMBS2040 2521 72 .1 59.2 21.9 
2790 S2-59 -2 / M017XMBS2040 2522 69 .1 60.3 21.7 
2792 S2-61 -1 / M017XMBS2040 2531 81 .1 55.0 23.6 
2792 S2-61 -2 / M017XMBS2040 2532 89.5 61.5 18.7 
2794 S2-63 -1 / M017XMBS2040 2541 92.5 62.1 22.3 
2794 S2-63 -2 / M017XMBS2040 2542 83 .2 59.7 23.5 
2795 S2-64 -1 / M017XMBS2040 2551 70 .6 56.2 21.7 
2795 S2-64 -2 / M017XMBS2040 2552 98 .9 60.9 19.8 
182 
PEDIGREE 
2736 S2-65 -2 / M017XMBS2040 
2796 S2-65 -3 M017XMBS2040 
2798 S2-67 -1 M017XMBS2040 
2798 S2-67 -2 M017XMBS2040 
2799 S2-68 -2 M017XMBS2040 
2799 32-68 -3 M017XMBS2040 
2800 S2-69 -1 M017XMBS2040 
2800 S2-69 -3 M017XMBS2040 
2801 S2-70 -1 M017XMBS2040 
2801 S2-70 -2 M017XMB32040 
2803 S2-72 -1 M017XMB32040 
2803 S2-72 -3 M017XMB32040 
2808 S2-77 -1 M017XMB32040 
2808 S2-77 -4 M017XMB32040 
2811 S2-80 -1 M017XMB32040 
2811 S2-80 -2 M017XMB32040 
2813 32-82 -1 M017XMB32040 
2813 32-82 -2 M017XMB32040 
2815 32-84 -1 M017XMB32040 
2815 32-84 -3 M017XMBS2040 
2816 S2-85 -1 M017XMB32040 
2816 32-85 -2 M017XMB32040 
2817 32-86 -1 M017XMB32040 
2817 32-86 -3 M017XMB32040 
2819 32-88 -1 M017XMB32040 
2819 32-88 -2 M017XMB32040 
2820 32-89 -1 M017XMB32040 
2820 32-89 -3 M017XMBS2040 
2821 S2-90 -1 M017XMBS2040 
2821 S2-90 -2 M017XMB32040 
2822 32-91 -1 M017XMB32040 
2822 32-91 -2 M017XMB32040 
2824 32-93 -1 M017XMBS2040 
2824 32-•93 -2 MO17XMB320A0 
2825 32-•94 -2 M017XMB32040 
2825 32-94 -3 M017XMB32040 
2826 32-95 -1 M017XMBS2040 
2826 32-•95 -2 M017XMB32040 
2827 32--96 -1 M017XMB32040 
2827 S2-96 -4 / M017XMBS2040 
2848 S2-117-1 / M017XMBS2040 
2848 S2-117-5 / M017XMBS2040 
2849 32-118-•1 M017XMBS2040 
2849 S2-118-•2 M017XMBS2040 
2832 32-101-•2 M017XMBS2040 
2832 32-101-3 M017XMBS2040 
2833 32-102-•1 M017XMB32040 
2833 32-102-•2 M017XMB32040 
2834 32-103-1 M017XMBS2040 
2834 32-103-2 M017XMBS2040 
2837 82-106-•1 M017XMBS2040 
2837 32-106-•2 M017XMB32040 
2839 32-108-•1 M017XMB32040 
2839 32-108-•3 M017XMB32040 
PLANTS 
YIELD PER HA MOIST 
Q/HA XIOOO Z 
71.7 58.6 23.4 
95.2 60.9 18.1 
70.5 61.5 21.1 
73.1 60.9 25.8 
77.4 62.1 21.9 
79.0 62.1 21.6 
61.4 55.6 22.9 
83.4 61.5 21.3 
74.5 60.9 25.4 
72.9 59.7 24.9 
87.8 60.3 24.5 
94.8 60.9 24.6 
81.7 60.9 24.0 
86.0 61.5 24.7 
88.3 59.2 23.6 
85.5 60.3 22.5 
66.4 60.9 21.6 
75.2 60.3 24.6 
72.9 59.7 25.2 
73.1 60.3 24.7 
89.7 62.1 24.5 
94.1 62.1 23.2 
105.7 61.5 23.7 
81.7 61.5 23.7 
97.9 59.2 22.6 
79.7 62.1 23.5 
84.9 59.7 24.5 
86.2 62.1 24.8 
73.7 58.0 22.8 
74.9 61.5 24.5 
93.2 62.1 26.2 
95.7 62.1 24.9 
77.5 61.5 25.2 
80.3 62.1 23.5 
86.0 61.5 23.6 
75.6 60.3 23.6 
76.0 61.5 24.6 
81.8 60.9 22.3 
79.3 62.1 25.5 
81.1 58.6 23.2 
88.6 60.9 23.9 
71.8 58.0 25.0 
78.8 59.7 23.6 
74.7 56.8 24.2 
84.1 61.5 25.7 
82.0 60.9 26.6 
78.0 60.9 23.1 
90.3 60.3 22.2 
76.7 57.4 25.1 
77.8 58.6 24.5 
80.3 59.2 25.2 
66.2 57.4 24.4 
84.9 60.9 22.4 
82.0 53.8 24.4 
ENTRY 
2561 
2562 
2581 
2582 
2591 
2592 
2601 
2602 
2611 
2612 
2631 
2632 
2661 
2662 
2681 
2682 
2701 
2702 
2711 
2712 
2721 
2722 
2731 
2732 
2741 
2742 
2751 
2752 
2761 
2762 
2771 
2772 
2791 
2792 
2801 
2802 
2811 
2812 
2821 
2822 
2831 
2832 
2841 
2842 
2871 
2872 
2881 
2882 
2891 
2892 
2921 
2922 
2941 
2942 
183 
PLANTS 
PEDIGREE ENTRY YIELD PER HA MOIST 
Q/HA XIOOO % 
2840 S2-109-1 / M017XMBS2040 2951 60.0 61.5 26.9 
2840 S2-109-2 / M017XMBS2040 2952 82.1 60.3 26.5 
2842 S2-111-1 / M017XMBS2040 2971 71.2 59.7 23.9 
2842 52-111-2 / M017XMBS2040 2972 75.6 60.9 25.1 
2843 S2-112-1 / M017XMBS2040 2981 74.0 56.8 27.7 
2843 S2-112-2 / M017XMBS2040 2982 68.5 61.5 24.7 
2844 S2-113-1 / M017XMBS2040 2991 84.5 59.2 25.6 
2844 S2-113-3 / M017XMBS2040 2992 79.3 60.9 23.2 
EXPERIMENT ' MEAN 82.6 60.7 21.4 
184 
APPENDIX G. ENTRY MEANS OF TRAITS EVALUATED IN THE TESTCROSS 
EXPERIMENT CONDUCTED NEAR ANKENY IN 1986 
185 
PLANTS 
PEDIGREE ENTRY YIELD PER HA MOIST 
Q/HA XIOOO % 
2698 S2-106-1 / H99XA619 1001 62.8 62.1 19.7 
2698 S2-106-2 / H99XA619 1002 72.4 61.5 18.9 
2593 S2-1 -1 / H99XA619 1011 61.8 58.0 21.9 
2593 S2-1 -2 / H99XA619 1012 67.9 59.2 19.5 
2595 S2-3 -X / H99XA619 1031 56.8 57.4 19.9 
2595 S2-3 -2 / H99XA619 1032 53.7 59.2 20.2 
2596 S2-4 -1 H99XA619 1041 70 1 61.5 21.1 
2596 S2-4 -2 B99XAG19 1042 77 6 62.1 20.8 
2598 S2-6 -1 H99XA619 1061 65 3 61.5 19.9 
2598 S2-6 -2 H99XA619 1062 62 1 62.1 18.8 
2599 S2-7 -1 H99XA619 1071 60 7 55.6 22.7 
2599 S2-7 -2 H99XA619 1072 59 3 58.6 19.4 
2600 S2-8 -1 H99XA619 1081 57 9 61 5 22.6 
2600 S2-8 -2 H99XA619 1082 58 6 60 9 21.2 
2602 S2-10 -2 H99XA619 1091 68 6 59 7 19.3 
2602 S2-10 -3 H99XA619 1092 64 3 61.5 19.8 
2603 S2-11 -1 H99XA619 1101 79 4 62 1 18.8 
2603 S2-11 -2 B99XA619 1102 69 6 61 5 20.0 
2605 S2-13 -3 B99XA6ig 1121 54 7 62 1 21.9 
2605 S2-13 -5 H99XA619 1122 51 0 56 8 21.4 
2606 S2-14 -1 H99XA619 1131 71 8 61 5 20.6 
2606 S2-14 -4 H99XA619 1132 72 3 60 9 20.2 
2607 S2-15 -3 H99XA619 1141 61 1 61 5 18.2 
2607 S2-15 -5 H99XA619 1142 61 0 60 9 20.1 
2609 S2-17 -2 B99XA619 1161 77 2 59 2 20.3 
2609 S2-17 -3 B99XAG19 1162 59 6 60 9 21.2 
2610 32-18 -2 a99XA619 1171 64 7 61 5 22.5 
2610 S2-18 -3 H99XA619 1172 71 7 62 1 19.4 
2611 S2-19 -1 B99XA619 1181 77 9 62 1 20.4 
2611 S2-19 -2 B99XA619 1182 68 7 60 9 21.6 
2612 S2-20 -1 B99XA619 1191 50 6 58 0 19.2 
2612 S2-20 -4 B99XA619 1192 54 6 58 0 20.1 
2613 S2-21 -1 B99XA619 1201 59 1 61 5 20.7 
2613 S2-21 -4 a99XA619 1202 70 5 60 3 21.0 
2614 S2-22 -2 B99XA619 1211 52 7 60 9 20.2 
2614 S2-22 -3 H99XA619 1212 37 1 62 1 19.1 
2615 S2-23 -1 H99XA619 1221 62 5 59 7 21.0 
2615 82-23 -2 H99XA619 1222 53 1 59 2 20.4 
2616 S2-24 -1 B99XA619 1231 56 9 60 3 19.8 
2616 S2-24 -2 a99XA619 1232 51 0 60 9 19.4 
2617 S2-25 -2 B99XA619 1241 74 3 60 9 17.7 
2617 S2-25 -3 H99XA619 1242 31 7 57 4 24.4 
2619 S2-27 -4 H99XA619 1261 48 5 62.1 21.6 
2619 S2-27 -5 H99XA619 1262 51 6 62 1 20.7 
2621 82-29 -1 H99XA619 1271 46 0 61 5 18.9 
2621 82-29 -4 H99XA619 1272 50 0 55 6 20.4 
2622 S2-30 -1 B99XA619 1281 55 8 61 5 19.5 
2622 S2-30 -2 B99XA619 1282 49 2 61 5 19.7 
2623 S2-31 -2 H99XA619 1291 43.6 58 0 18.9 
2623 82-31 -3 H99XA619 1292 58 1 60 9 18.9 
2625 82-33 -2 H99XA619 1301 42 0 58 0 19.6 
2625 S2-33 -3 a99XA619 1302 60 2 61 5 19.9 
2627 82-35 -1 B99XA619 1321 27 7 59 7 25.1 
2627 82-35 -3 a99XA619 1322 54 5 55 6 20.7 
186 
PLANTS 
PEDIGREE ENTRY YIELD PER HA M0I8T 
Q/HA XIOOO X 
2628 S2-36 -1 a99XA619 1331 72. 8 62.1 18.9 
2628 S2-36 -2 H99XA619 1332 55. 2 62.1 19.0 
2630 S2-38 -1 H99XA619 1351 57. 6 62.1 22.6 
2630 S2-38 -2 H99XA619 1352 53. 3 61.5 20.1 
2631 S2-39 -1 H99XA619 1361 25. 9 56.2 22.3 
2631 S2-39 -2 H99XA619 1362 39. 7 60. g 20.1 
2632 S2-40 -1 H99XA619 1371 48. 4 60. g 19.3 
2632 S2-40 -2 H99XA619 1372 35. 6 60.g 19.0 
2633 S2-41 -1 H99XA619 1381 59. 9 62.1 18.g 
2633 S2-41 -2 H9gXA619 1382 51. 7 58.6 ig.7 
2634 S2-42 -3 H99XA619 1391 65. 0 57.4 18.5 
2634 S2-42 -5 H99XA619 1392 50 9 62.1 19.4 
2635 S2-43 -2 H99XA619 1401 38 2 60. g 19.0 
2635 S2-43 -5 H9gXA6ig 1402 35 2 58.6 20.5 
2636 S2-44 -1 H99XA619 1411 54 0 61.5 ig.i 
2636 S2-44 -4 H99XA619 1412 53.4 58.0 18. g 
2637 S2-45 -1 H99XA619 1421 61 1 61.5 21.0 
2637 S2-45 -2 H99XA619 1422 62 8 60.3 18.8 
2638 S2-46 -1 H9gXA6ig 1431 71.0 62.1 ig.8 
2638 52-46 -2 H99XA619 1432 69 1 62.1 19.4 
2639 S2-47 -1 HggXA619 1441 64 2 60.3 21.6 
2639 S2-47 -2 H99XA619 1442 68 g 61.5 20.8 
2640 S2-48 -1 H9gXA6ig 1451 62.6 56.8 21.2 
2640 S2-48 -3 H9gxA6ig 1452 66 7 60. g ig.3 
2641 S2-49 -1 HggxA6ig 1461 72 7 60.g 18.g 
2641 S2-49 -3 aggxA6ig 1462 58 4 61.5 ig.g 
2642 S2-50 -1 aggxA6ig 1471 68.5 60.g ig.8 
2642 S2-50 -2 HggxA6ig 1472 53 2 5g.2 18.8 
2643 S2-51 -1 H99XA6ig 1481 51 6 59.7 20.3 
2643 S2-51 -2 HggxA6ig 1482 72 1 61.5 20.6 
2644 S2-52 -1 a99XA6ig 1491 47.5 5g.7 20.9 
2644 S2-52 -2 HggxA6i9 1492 52 .1 60.3 20.0 
2645 S2-53 -1 H99XA6ig 1501 52.8 59.2 22.7 
2645 S2-53 -2 H99XA619 1502 51 .0 59.2 21.9 
2646 S2-54 -1 HggxA6ig 1511 65 .7 62.1 19.6 
2646 S2-54 -2 H99XA619 1512 68 .0 60.9 18.9 
2647 S2-55 -2 H9gxA6ig 1521 55 .8 62.1 21.6 
2647 S2-55 -3 BggxA6i9 1522 45 .g 61.5 18.9 
2648 S2-56 -1 BggxA6i9 1531 48 .0 58.6 19.6 
2648 S2-56 -2 HggxA6ig 1532 49 .2 60.3 19.7 
2649 S2-57 -2 H99XA619 1541 76 .1 59.2 21.2 
2649 82-57 -4 H9gxA6ig 1542 , 69 .6 62.1 20.9 
2650 82-58 -3 HggxA6ig 1551 44 .0 61.5 ig.2 
2650 82-58 -4 HggxA6ig 1552 5g .2 62.1 ig.8 
2651 82-59 -1 HggxA6ig 1561 78 .9 60.9 ig.7 
2651 82-59 -2 HggxA6ig 1562 59 .3 60.9 20.8 
2700 S2-108-1 H9gxA6ig 1571 83 .3 60.3 20.8 
2700 82-108-2 H99XA619 1572 60 6 60.9 ig.4 
2653 82-61 -1 H99XA6ig 1581 55 6 5g.7 19.8 
2653 82-61 -2 899X6619 1582 55 0 60.9 22.0 
2654 82-62 -1 H99XA619 1591 71 7 62.1 20.8 
2654 82-62 -2 B9gXA619 15g2 65 2 61.5 22.8 
2655 82-63 -1 H99XA619 1601 55 2 59.7 ig.5 
2655 82-63 -2 HggxA6ig 1602 64 1 62.1 21.1 
187 
PEDIGREE 
2656 S2-64 -1 H99XA619 
2656 S2-64 -2 H99XA619 
2658 S2-66 -1 H99XA619 
2658 S2-66 -3 a99XA619 
2701 S2-109-1 H99XA619 
2701 S2-109-2 H99XA619 
2661 S2-69 -1 / H99XA619 
2661 S2-69 -2 H99XA619 
2662 S2-70 -1 H9gXA619 
2662 S2-70 -2 H99XA619 
2664 S2-72 -1 H99XA619 
2664 S2-72 -2 B99XA619 
2665 S2-73 -1 a99XA619 
2665 S2-73 -2 H99XA619 
2666 82-74 -1 H99XA619 
2666 82-74 -2 H99XA619 
2667 82-75 -1 H99XA619 
2667 82-75 -2 H99XA619 
2668 82-76 -1 E99XA619 
2668 82-76 -3 H99XA619 
2669 82-77 -1 H99XA619 
2669 82-77 -2 H99XA619 
2671 82-79 -1 H99XA619 
2671 S2-79 -2 HggXA619 
2672 S2-80 -2 H99XA619 
2672 82-80 -3 H99XA619 
2673 82-81 -1 B99XA619 
2673 82-81 -2 H99XA619 
2675 82-83 -2 H99XA619 
2675 82-83 -3 H99XA619 
2676 82-84 -1 H99XA619 
2676 82--84 -2 H99XA619 
2678 82-86 -3 H99XA619 
2678 82-86 -4 H99XA619 
2680 82--88 -1 H99XA619 
2680 82-88 -2 H99XA619 
2683 82-•91 -1 a99XA619 
2683 S2-91 -2 H99XA619 
2684 82-92 -1 H99XA619 
2684 82-•92 -2 H99XA619 
2685 82-•93 -1 H99XA619 
2685 82-93 -2 H99XA619 
2687 82-95 -1 H99XA819 
2687 82--95 -3 H99XA619 
2688 82-•96 -3 a99XA619 
2688 S2-96 -4 / H99XA619 
2689 S2-97 -1 / 899X6619 
2689 S2-97 -2 / H99XA619 
2690 82-98 -1 H99XA619 
2690 82-98 -2 H99XA619 
2691 82-99 -1 B99XA619 
2691 82-99 -2 H99XA619 
2692 82-100 -1 H99XA619 
2692 82-100 -2 H99XA619 
PLANTS 
YIELD PER HA MOIST 
Q/HA XIOOO % 
72.6 61.5 19.2 
76.0 62.1 21.1 
56.9 59.2 20.4 
51.2 60.9 19.9 
73.9 62.1 21.4 
68.2 60.9 22.1 
58.6 59.2 21.2 
59.9 59.7 24.2 
56.4 62.1 20.9 
53.0 59.2 19.9 
55.9 59.2 20.7 
70.3 62.1 20.9 
50.2 62.1 20.2 
65.2 57.4 20.8 
52.6 58.6 19.2 
57.5 58.6 20.4 
69.2 59.7 21.1 
71.5 60.9 21.1 
49.2 59.7 20.5 
69.0 62.1 19.4 
49.9 57.4 21.1 
59.3 61.5 21.2 
69.9 61.5 22.0 
72.7 62.1 22.7 
59.5 62.1 21.2 
80.9 61.5 20.2 
55.6 60.9 17.7 
51.9 61.5 19.4 
53.4 62.1 19.1 
59.5 60.9 18.9 
61.0 60.9 18.6 
76.2 62.1 20.6 
61.5 62.1 19.9 
71.7 61.5 21.4 
72.8 60.9 21.5 
48.7 60.9 23.0 
71.9 59.7 18.9 
66.8 56.2 18.4 
71.0 62.1 20.9 
59.3 62.1 20.4 
77.8 59.2 17.9 
54.8 61.5 18.9 
67.9 62.1 22.1 
54.1 60.9 21.2 
66.9 60.3 20.9 
70.8 62.1 20.6 
43.1 57.4 24.2 
52.6 59.2 21.5 
64.0 61.5 20.9 
62.5 58.6 19.5 
64.9 61.5 23.6 
69.4 60.3 19.9 
72.5 57.4 18.5 
55.9 59.7 21.2 
ENTRY 
1611 
1612 
1631 
1632 
1641 
1642 
1661 
1662 
1671 
1672 
1691 
1692 
1701 
1702 
1711 
1712 
1721 
1722 
1731 
1732 
1741 
1742 
1751 
1752 
1761 
1762 
1771 
1772 
1791 
1792 
1801 
1802 
1821 
1822 
1831 
1832 
1851 
1852 
1861 
1862 
1871 
1872 
1891 
1892 
1901 
1902 
1911 
1912 
1921 
1922 
1931 
1932 
1941 
1942 
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PEDIGREE 
2693 52-101-•1 / H99XA619 
2693 32-101-•3 / H99XA619 
2694 S2-102-•2 / H99XA619 
2694 S2-102-3 / H99XA619 
2695 S2-103-•1 / H99XA619 
2695 S2-103-•4 / H99XA519 
2696 S2-104-•1 / B99XA619 
2696 S2-104-•2 / H99XA619 
2697 S2-105-•1 / H99XA619 
2697 S2-105-2 / H99XA619 
2732 S2-1 -1 / M017XMBS2040 
2732 S2-•1 -2 / M017XMBS2040 
2733 S2-2 -2 / M017XMBS2040 
2733 S2-2 -4 / M017XMBS2040 
2734 S2-•3 -1 / M017XMBS2040 
2734 52-•3 -2 / M017XMB52040 
2735 52-4 -1 / M017XMBS2040 
2735 52-•4 -2 / M017XMB32040 
2736 52-•5 -1 / M017XMBS2040 
2736 52-•5 -4 / M017XMBS2040 
2737 52-•6 -1 / M017XMBS2040 
2737 52-•6 -2 / M017XMBS2040 
2738 52-•7 -1 / M017XMB52040 
2738 52-7 -2 / M017XMBS2040 
2739 52-8 -1 / M017XMB52040 
2739 52-•8 -2 / M017XMBS2040 
2740 32-•9 -1 / M017XMBS2040 
2740 32-•9 -2 / M017XMBS2040 
2741 32-10 -1 / M017XMB32040 
2741 32-•10 -2 / M017XMBS2040 
2742 32-•11 -2 / M017XMBS2040 
2742 32-11 -3 / M017XMB52040 
2846 32-115-2 / g
 1
 
2846 52-115-5 / M017XMBS2040 
2745 52-•14 -1 / M017XMBS2040 
2745 52-•14 -2 / M017XMBS2040 
2747 52-•16 -1 / M017XMB52040 
2747 S2-16 -2 / M017XMB52040 
2748 32-17 -4 / M017XMB52040 
2748 32-17 -5 / M017XMBS2040 
2749 32-•18 -1 / M017XMBS2040 
2749 52-•18 -2 / M017XMBS2040 
2751 52-•20 -1 / M017XMB52040 
2751 32--20 -2 / M017XMB52040 
2752 52-•21 -1 / M017XMBS2040 
2752 52-21 -2 / M017XMB52040 
2753 52-22 -1 / M017XMBS2040 
2753 52--22 -2 / 
1
 
S
 
2754 32-23 -1 / M017XMBS2040 
2754 32--23 -2 / M017XMB52040 
2756 52--25 -1 / M017XMB32040 
2756 32-25 -2 / 
i
 
i 
2847 52-116-1 / M017XMBS2040 
2847 52--116-3 / M017XMB32040 
PLANTS 
YIELD PER HA MOIST 
Q/HA XlOOO % 
66. ,9 59.2 20.7 
55. ,4 60.9 20.4 
56. ,8 62.1 20.2 
70. ,4 59.2 20.0 
64. ,9 62.1 17.8 
76, .0 53.0 21.6 
64. 1 55.6 18.8 
61. 6 59.7 19.6 
58.8 62.1 18.5 
83. 1 62.1 19.4 
63. 9 59.7 22.6 
62. 8 59.2 22.4 
62. 3 61.5 22.9 
51. 9 56.8 21.8 
85. 2 58.6 21.6 
62. 3 60.9 22.1 
56. 2 56.8 22.2 
60. 3 61.5 22.6 
57. ,4 59.7 22.5 
70. 1 61.5 19.4 
48. 8 59.7 24.6 
69. 2 59.7 21.6 
76. 2 59.7 22.6 
75. 0 55.6 22.8 
86.6 61.5 21.7 
80. ,5 61.5 22.1 
75. 2 61.5 22.9 
64. 6 59.2 23.1 
71. 3 59.7 21.6 
60. 4 62.1 24.1 
80. 2 60.9 20.9 
67, .6 60.3 22.3 
61, .1 62.1 21.1 
72, .3 58.6 20.1 
70, .9 62.1 20.1 
44, .6 60.9 21.1 
59 .9 61.5 21.6 
85 .8 60.3 23.6 
69 .1 60.9 23.4 
78 .7 62.1 23.1 
73 .6 61.5 22.2 
67.6 62.1 22.3 
67 .3 61.5 22.0 
64 .8 59.7 19.6 
66 .4 59.7 21.5 
67 .1 60.9 21.8 
66 .7 57.4 20.1 
67 .8 60.3 22.9 
68.9 62.1 22.8 
56.3 59.2 24.4 
69.8 62.1 20.9 
49.4 62.1 20.2 
65.5 60.3 20.6 
55.9 59.7 23.6 
ENTRY 
1951 
1952 
1961 
1962 
1971 
1972 
1981 
1982 
1991 
1992 
2011 
2012 
2021 
2022 
2031 
2032 
2041 
2042 
2051 
2052 
2061 
2062 
2071 
2072 
2081 
2082 
2091 
2092 
2101 
2102 
2111 
2112 
2121 
2122 
2141 
2142 
2161 
2162 
2171 
2172 
2181 
2182 
2201 
2202 
2211 
2212 
2221 
2222 
2231 
2232 
2241 
2242 
2261 
2262 
189 
PLANTS 
PEDIGREE ENTRY YIELD PER HA MOIST 
Q/HA XIOOO % 
2760 S2-29 -1 M017XMBS2040 2271 59.4 60. 9 23.5 
2760 S2-29 -2 M017XMBS2040 2272 60.5 61. 5 21.9 
2761 S2-30 -1 M017XMBS2040 2281 45.9 62 1 20.6 
2761 S2-30 -2 M017XMB82040 2282 56.9 57 4 21.6 
2763 S2-32 -1 M017XMBS2040 2291 65.8 60 9 22.3 
2763 S2-32 -2 M017XMBS2040 2292 56.8 59.7 22.4 
2764 S2-33 -1 M017XMB82040 2301 58.1 60 9 22.7 
2764 S2-33 -2 M017XMB82040 2302 61.7 60 9 20.6 
2765 S2-34 -1 M017XMBS2040 2311 70.7 60 9 21.7 
2765 S2-34 -2 M017XMBS2040 2312 44.1 59.7 20.2 
2766 S2-35 -1 M017XMBS2040 2321 54.4 61 5 20.7 
2766 S2-35 -4 M017XMB82040 2322 75.4 62 1 22.5 
2767 S2-36 -1 M017XMB82040 2331 36.3 62 1 23.5 
2767 S2-36 -2 M017XMB82040 2332 73.4 58 0 22.0 
2768 S2-37 -2 M017XMB82040 2341 57.3 60 3 21.0 
2768 S2-37 -3 M017XMBS2040 2342 47.7 59 7 21.4 
2769 S2-38 -1 M017XMBS2040 2351 56.8 62 1 22.7 
2769 S2-38 -3 M017XMBS2040 2352 74.3 62 1 23.6 
2770 S2-39 -1 M017XMBS2040 2361 61.7 62 1 20.8 
2770 S2-39 -2 M017XMB82040 2362 57.6 58 6 21.1 
2772 S2-41 -1 M017XMB82040 2371 46.0 59 2 21.9 
2772 S2-41 -4 M017XMB82040 2372 48.8 60 3 21.7 
2773 S2-42 -2 M017XMB82040 2381 68.2 60 9 18.6 
2773 S2-42 -3 M017XMB82040 2382 58.2 59 2 20.5 
2774 S2-43 -1 M017XMB82040 2391 64.5 60 3 19.6 
2774 S2-43 -3 M017XMSS2040 2392 64.2 57 4 21.7 
2775 S2-44 -1 M017XMBS2040 2401 61.4 62 1 23.4 
2775 S2-44 -3 M017XMBS2040 2402 47.2 58 6 23.5 
2777 S2-46 -1 M017XMBS2040 2421 62.0 61 5 22.4 
2777 S2-46 -3 M017XMB82040 2422 61.7 60 9 22.1 
2779 S2-48 -2 M017XMB82040 2431 63.5 59 7 19.9 
2779 S2-48 -3 M017XMB82040 2432 78.2 60 9 22.2 
2780 S2-49 -2 M017XMB82040 2441 68.5 59 2 21.4 
2780 82-49 -4 M017XMBS2040 2442 81.6 62 1 23.1 
2781 S2-50 -1 M017XMB82040 2451 67.5 60 9 23.2 
2781 S2-50 -2 M017XMBS2040 2452 76.1 61 5 21.9 
2784 S2-53 -1 M017XMBS2040 2471 71.8 61 5 22.6 
2784 S2-53 -2 M017XMBS2040 2472 88.5 54 4 21.2 
2785 82-54 -1 M017XMB82040 2481 75.7 62 1 22.5 
2785 82-54 -3 M017XMBS2040 2482 59.1 58 0 23.4 
2786 82-55 -1 M017XMBS2040 2491 72.3 60 9 22.7 
2786 82-55 -2 M017XMBS2040 2492 66.8 58 0 22.4 
2787 82-56 -1 M017XMB82040 2501 77.7 62 1 23.2 
2787 82-56 -2 M017XMBS2040 2502 63.6 54 4 23.5 
2788 82-57 -2 M017XMBS2040 2511 75.1 57 4 21.7 
2788 82-57 -3 M017XMB82040 2512 64.3 58.0 23.2 
2790 S2-59 -1 M017XMB82040 2521 79.5 60 .9 22.7 
2790 82-59 -2 M017XMB82040 2522 67.6 60 .3 22.4 
2792 82-61 -1 M017XMB82040 2531 60.9 60.9 21.4 
2792 32-61 -2 M017XMB82040 2532 72.0 62 .1 21.0 
2794 82-63 -1 M017XMBS2040 2541 48.0 61 .5 21.5 
2794 82-63 -2 M017XMB82040 2542 78.2 54 .4 21.9 
2795 82-64 -1 M017XMB82040 2551 72.9 60 .9 21.9 
2795 82-64 -2 M017XMBS2040 2552 74.8 60 .9 22.1 
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PEDIGREE 
2796 32-65 • -2 / M017XMB32040 
2796 32-65 • -3 / M017XMBS2040 
2798 32-67 • -1 / M017XMBS2040 
2798 32-67 • -2 / M017XMBS2040 
2799 32-68 • -2 / M017XMBS2040 
2799 32-68 -3 / M017XMBS2040 
2800 32-69 ' -1 / M017XMB32040 
2800 32-69 • -3 / M017XMBS2040 
2801 32-•70 -1 / M017XMBS2040 
2801 32-•70 -2 / M017XMBS2040 
2803 S2-•72 -1 / M017XMBS2040 
2803 32-72 -3 / 
i
 
s
 
2808 32-77 -1 / M017XMBS2040 
2808 32-77 -4 / M017XMBS2040 
2811 32-•80 -1 / M017XMBS2040 
2811 32-80 -2 / M017XMB32040 
2813 32-•82 -1 / M017XMB32040 
2813 32-•82 -2 / M017XMBS2040 
2815 32-•84 -1 / M017XMBS2040 
2815 32-•84 -3 / M017XMBS2040 
2816 32-•85 -1 / M017XMBS2040 
2816 S2-•85 -2 / M017XMB32040 
2817 32-86 -1 / M017XMB32040 
2817 32-86 -3 / M017XMBS2040 
2819 S2-•88 -1 / M017XMB32040 
2819 32-88 -2 / M017XMB32040 
2820 32-89 -1 / M017XMB32040 
2820 32-89 -3 / M017XMB32040 
2821 32-90 -1 / g i 
2821 32-•90 -2 / M017XMBS2040 
2822 32-91 -1 / g i 
2822 32-•91 -2 / g i 
2824 32-•93 -1 / g i 
2824 32-•93 -2 / M017XMB32040 
2825 32--94 -2 / M017XMBS2040 
2825 32-•94 -3 / g i 
2826 32-•95 -1 / M017XMB32040 
2826 32-•95 -2 / M017XMB32040 
2827 32-96 -1 / M017XMBS2040 
2827 32-96 -4 / 
i
 
s
 
2848 32-117 -1 / 
i
 
s
 
2848 32-•117 -5 / M017XMBS2040 
2849 32-•118 -1 / M017XMBS2040 
2849 32-•118 -2 / g i 
2832 32-•101 -2 / M017XMB32040 
2832 32-101 -3 / M017XMBS2040 
2833 32-•102 -1 / M017XMBS2040 
2833 32-•102 -2 / g i 
2834 32-103 -1 / M017XMBS2040 
2834 32-103 -2 / M017XMBS2040 
2837 32-106 -1 / 
i
 
i
 
2837 32--106 -2 / M017XMB32040 
2839 32--108 -1 / M017XMB32040 
2839 32--108 -3 / M017XMB32040 
PLANTS 
YIELD PER HA MOIST 
Q/HA XlOOO % 
62.8 62. 1 21.9 
64.5 61.5 22.9 
84.1 61.5 22.7 
80.2 62. 1 21.6 
48.5 59. 2 25.7 
82.5 60. g 22.2 
75.4 59. 7 21.0 
85.4 56, 2 21.9 
57.5 60.9 24.6 
72.1 61, ,5 20.9 
74.6 62, .1 22.1 
77.2 60, .3 22.4 
57.6 61, .5 21.7 
101.1 59. ,2 22.4 
71.8 57, ,4 21.9 
59.9 62. 1 22.2 
55.0 59.2 24.5 
65.4 59. 2 21.9 
51.2 62 .1 22.9 
72.8 62 .1 22.1 
56.3 59. 7 20.5 
63.3 59.7 22.9 
78.9 62.1 22.5 
79.4 62. 1 20.7 
74.3 58.0 21.3 
69.1 60. 3 21.1 
73.4 60.3 23.5 
70.5 60 .9 22.5 
61.5 60 .9 21.9 
57.5 60. 3 20.4 
46.9 59. 2 25.4 
76.5 62. 1 22.4 
65.7 60. 3 23.5 
62.5 58 .6 21.4 
60.6 59. 7 21.5 
72.7 61. 5 22.1 
71.9 61. 5 22.2 
59.5 59. 7 22.9 
91.0 59. 2 20.5 
78.6 61. 5 21.9 
58.8 59. 7 23.5 
65.2 59. ,2 21.6 
68.5 60 ,9 20.1 
68.4 58. 6 21.0 
39.9 60. 9 23.7 
76.6 57 .4 23.4 
57.3 61 ,5 22.9 
68.8 59 .7 22.1 
63.5 60.9 21.8 
77.2 60 .9 24.1 
57.8 58 .0 23.6 
80.1 62 .1 22.5 
66.0 60 .3 21.1 
83.7 59 .2 21.8 
ENTRY 
2561 
2562 
2581 
2582 
2591 
2592 
2601 
2602 
2611 
2612 
2631 
2632 
2661 
2662 
2681 
2682 
2701 
2702 
2711 
2712 
2721 
2722 
2731 
2732 
2741 
2742 
2751 
2752 
2761 
2762 
2771 
2772 
2791 
2792 
2801 
2802 
2811 
2812 
2821 
2822 
2831 
2832 
2841 
2842 
2871 
2872 
2881 
2882 
2891 
2892 
2921 
2922 
2941 
2942 
191 
PLANTS 
PEDIGREE ENTRY YIELD PER HA MOIST 
Q/HA XIOOO % 
2840 S2-109-1 / M017XMBS2040 2951 70. 5 60.3 22.2 
2840 S2-109-2 / M017XMBS2040 2952 63. 7 60.3 22.7 
2842 S2-111-1 / M017XMBS2040 2971 61. ,3 59.7 22.6 
2842 S2-111-2 / M017XMBS2040 2972 65. 9 59.7 22.6 
2843 S2-112-1 / M017XMBS2040 2981 57. 4 60.9 21.9 
2843 S2-112-2 / M017XMBS2040 2982 66. ,1 58.6 22.7 
2844 S2-113-1 / M017XMBS2040 2991 65. ,7 60.9 23.0 
2844 S2-113-3 / M017XMBS2040 2992 56, .4 60.3 22.2 
EXPERIMENT MEAN 63.2 60.4 21.2 
192 
APPENDIX H. ENTRY MEANS OF TRAITS EVALUATED IN THE TESTCROSS 
EXPERIMENT CONDUCTED NEAR MARTINSBURG IN 1986 
193 
PLAHI5 ROOT 5TALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EAR5 
Q/HA XlOOO % X Z % 
2698 S2-106-1 H99XA619 1001 66 2 59.7 18.1 22.7 9.0 0.0 
2698 S2-106-2 H99XA619 1002 74 3 59.7 19.0 15.0 6.0 0.0 
2593 S2-1 -1 H99XA619 1011 67 1 60.3 21.1 1.0 1.9 1.0 
2593 S2-1 -2 H99XA619 1012 60 6 60.3 22.6 8.8 3.0 0.0 
2595 S2-3 -1 H99XA619 1031 54 0 60.3 20.5 11.0 5.9 4.0 
2595 S2-3 -2 H9gXA619 1032 58.9 59.7 19.9 21.0 1.0 0.0 
2596 S2-4 -1 H99XA619 1041 65 5 59.2 21.2 7.1 2.0 0.0 
2596 S2-4 -2 H99XA619 1042 71 1 53.2 20.4 2.3 3.4 0.0 
2598 S2-6 -1 H99XA619 1061 64 8 61.5 19.9 0.0 2.9 1.0 
2598 S2-6 -2 H99XA619 1062 72.8 56.8 20.6 3.2 2.2 1.1 
2599 S2-7 -1 a99XA619 1071 71 1 56.2 20.2 5.1 2.0 0.0 
2599 S2-7 -2 H99XA619 1072 72.4 58.0 20.5 1.0 3.0 0.0 
2600 S2-8 -1 H99XA619 1081 65.5 57.4 21.6 9.5 3.2 0.0 
2600 S2-8 -2 H99XA619 1082 63 3 62.1 20.4 9.6 1.0 0.0 
2602 S2-10 -2 H99XA619 1091 61 6 62.1 18.9 1.9 5.8 0.0 
2602 S2-10 -3 H99XA619 1092 54 0 59.7 20.0 0.0 6.2 0.0 
2603 S2-11 -1 H99XA619 1101 61 6 62.1 20.4 0.0 1.0 0.0 
2603 S2-11 -2 B99XA619 1102 75 5 56.2 19.6 0.9 5.5 0.0 
2605 S2-13 -3 H99XA619 1121 72 2 58.6 20.2 31.6 1.0 1.0 
2605 S2-13 -5 H99XA619 1122 67.1 59.7 21.3 0.0 1.9 0.0 
2606 S2-14 -1 H99XA619 1131 65.4 58.0 20.1 2.1 2.0 0.0 
2606 S2-14 -4 H99XA619 1132 79 0 63.3 19.7 0.0 3.7 0.9 
2607 S2-15 -3 H99XA619 1141 74 8 58.0 18.8 3.1 3.1 1.0 
2607 S2-15 -5 a99XA619 1142 61 1 60.3 20.4 13.9 2.0 1.0 
2609 S2-17 -2 H99XA619 1161 70 3 60.3 20.4 9.8 4.0 0.0 
2609 S2-17 -3 H99XA619 1162 60 8 59.7 19.4 16.0 5.0 0.0 
2610 S2-18 -2 B99XA619 1171 56 3 59.2 20.5 1.0 6.0 1.0 
2610 S2-18 -3 HggXA619 1172 70 0 60.3 19.5 1.0 7.9 0.0 
2611 S2-19 -1 H9gXA619 1181 70 6 56.2 19.7 3.3 1.0 n.o 
2611 S2-19 -2 H99XA619 1182 72 2 62.1 20.3 4.8 1.0 1.0 
2612 S2-20 -1 H99XA619 1191 74 3 61.5 18.8 2.9 0.0 1.9 
2612 S2-20 -4 a99XA619 1192 64 1 60.9 20.1 0.0 0.0 1.0 
2613 52-21 -1 H99XA619 1201 74 2 62.1 22.7 1.0 1.0 1.0 
2613 52-21 -4 H99XA619 1202 70 0 59.7 22.1 2.0 1.0 1.0 
2614 52-22 -2 H99XA619 1211 66 8 55.6 19.5 0.0 3.2 0.0 
2614 S2-22 -3 H99XA619 1212 69 7 60.9 19.3 0.0 0.0 0.0 
2615 S2-23 -1 H99XA619 1221 71 1 61.5 20.3 0.0 4.8 1.0 
2615 52-23 -2 H99XA619 1222 73 1 62.7 19.2 0.0 1.9 0.0 
2616 52-24 -1 B99XA619 1231 78 7 57.4 20.4 11.1 6.3 0.0 
2616 52-24 -2 H99XA619 1232 67 0 59.7 19.7 0.0 4.9 1.0 
2617 52-25 -2 H99XA619 1241 65 4 60.9 19.8 21.5 2.0 0.0 
2617 52-25 -3 H99XA619 1242 65 1 53.2 20.1 1.1 4.5 1.1 
2619 52-27 -4 H99XA619 1261 66 3 58.6 22.4 15.0 1.0 0.0 
2619 52-27 -5 Bg9XA619 1262 78 2 58.6 20.1 3.1 5.1 0.0 
2621 S2-29 -1 H99XA619 1271 67 1 62.1 20.5 2.9 1.9 0.0 
2621 52-29 -4 H99XA619 1272 67 1 59.7 20.1 9.0 5.0 1.0 
2622 52-30 -1 B99XA619 1281 69 7 59,7 19.9 14.0 1.0 1.0 
2622 52-30 -2 B99XA619 1282 61 2 61.5 20.7 22.6 2.0 0.0 
2623 52-31 -2 B99XA619 1291 63 0 62.1 18.9 1.0 1.0 1.0 
2623 52-31 -3 B99XA6ig 1292 55 4 59.7 19.7 1.0 3.0 1.0 
2625 52-33 -2 B99XA619 1301 71.2 59.7 19.6 0.0 3.1 1.1 
2625 52-33 -3 B99XA619 1302 81 2 54.4 19.4 0.0 3.3 0.0 
2627 52-35 -1 H99XA619 1321 69.3 60.9 21.5 2.0 1.0 0.0 
2627 52-35 -3 B9gXA619 1322 57 4 61.5 21.9 25.2 3.8 0.0 
194 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA M0I8T LODGED LODGED EARS 
Q/HA XlOOO % % % % 
2628 S2-36 -1 / H99XA619 1331 80. 6 59.2 19. S 0.0 1.0 0.0 
2628 S2-36 -2 / H99XA619 1332 65. 1 59. 2 20. 7 3.8 1.0 1.0 
2830 S2-38 -1 / H99XA619 1351 73. 1 60. 3 22. 6 23.4 4.9 1.0 
2630 S2-38 -2 / H99XA619 1352 80. 0 61. 5 22. 1 1.0 2.9 1.0 
2631 S2-39 -1 / H99XA619 1361 77. 0 57. 4 19. 2 1.0 0.0 0.0 
2631 S2-39 -2 / H99XA619 1362 63. 1 53. 8 20. 1 17.1 2.2 0.0 
2632 52-40 -1 / H99XA619 1371 61. 9 53. 8 21. 8 3.3 4.4 3.3 
2632 S2-40 -2 / Hg9XA619 1372 70. 5 60. 3 20. 2 5.8 2.0 0.0 
2633 S2-41 -1 / HggXA619 1381 72. 7 59. 7 19. 9 1.0 1.0 0.0 
2633 S2-41 -2 / H99XA619 1382 73.2 56.8 18.8 4.3 0.0 0.0 
2634 S2-42 -3 / H99XA619 1391 65. 8 60. 3 19. 4 10.7 3.1 0.0 
2634 S2-42 -5 / H99XA619 1392 55. 6 62. 1 20. 9 4.8 1.0 0.0 
2635 S2-43 -2 / H99XA619 1401 50. 6 59. 2 19. 5 8.1 1.0 0.0 
2635 82-43 -5 / B99XA619 1402 62. 6 57. 4 20. 4 4.4 6.7 2.1 
2636 S2-44 -1 / B99XA619 1411 74. 0 56. 8 19. 1 1.0 4.1 2.0 
2636 S2-44 -4 / H99XA619 1412 66. 5 56. 8 17.6 4.2 4.2 1.1 
2637 S2-45 -1 / H99XA619 1421 63.4 58. 2 17.7 1.0 2.1 1.0 
2637 S2-45 -2 / H99XA619 1422 68.6 54. 4 18. 4 0.0 1.1 1.1 
2638 S2-46 -1 / H99XA619 1431 66. 5 58. 6 17. 9 0.0 2.0 1.0 
2638 S2-46 -2 / H99XA619 1432 65.7 55. 0 19. 0 19.6 7.6 0.0 
2639 S2-47 -1 / a99XA619 1441 64. 7 59.7 19. 7 1.0 1.0 3.1 
2639 S2-47 -2 / H99XA619 1442 69, ,5 57, ,4 18. 0 1.0 5.1 1.0 
2640 S2-48 -1 / H99XA619 1451 84. 2 59, 2 18. 0 0.0 0.0 0.0 
2640 S2-48 -3 / H99XA619 1452 76. ,9 61, ,5 19. 8 8.7 3.9 0.0 
2641 S2-49 -1 / H99XA619 1461 66. 2 60. 3 18, ,4 3.0 3.0 1.0 
2641 S2-49 -3 / H99XA619 1462 70.8 59. ,7 16. 7 1.0 5.9 1.0 
2642 S2-50 -1 / H99XA619 1471 72, .9 61, .5 17. 6 5.8 2.9 1.0 
2642 S2-50 -2 / H99XA619 1472 68, ,4 59, .2 18. 9 13.7 6.2 0.0 
2643 S2-51 -1 / H99XA619 1481 68 .6 57, .4 18. ,7 1.1 5.1 1.0 
2643 S2-51 -2 / H99XA619 1482 69 .3 59, .2 19, .2 6.1 1.0 0.0 
2644 32-52 -1 / H99XA619 1491 57 .0 61 .5 19 .9 0.0 0.0 0.0 
2644 S2-52 -2 / H99XA619 1492 73 .3 56 .8 19.6 24.0 3.2 2.0 
2645 S2-53 -1 / H99XA619 1501 76 .5 62 .1 19 .7 6.7 5.8 0.0 
2645 S2-53 -2 / a99XA619 1502 73 .7 60 .3 21 .1 8.8 1.0 1.0 
2646 S2-54 -1 / H99XA619 1511 78 .3 56 .8 17 .4 1.0 6.3 0.0 
2646 S2-54 -2 / H99XA619 1512 63 .5 55 .6 20 .4 21.6 6.2 0.0 
2647 S2-55 -2 / H99XA619 1521 65 .0 58 .0 18 .9 0.0 2.1 0.0 
2647 S2-55 -3 / H99XA619 1522 77 .6 60 .9 19 .1 0.0 2.9 0.0 
2648 S2-56 -1 / H99XA619 1531 60 .6 53 .8 17 .6 45.1 9.1 0.0 
2648 S2-56 -2 / H99XA619 1532 65.2 50 .8 17 .4 5.3 9.5 0.0 
2649 S2-57 -2 / H99XA619 1541 71.2 55 .0 18 .2 2.2 3.3 0.0 
2649 S2-57 -4 / H99XA619 1542 73 .1 59 .2 18 .6 1.0 3.1 0.0 
2650 S2-58 -3 / H99XA619 1551 53 .6 59 .2 19 .6 12.1 1.0 0.0 
2650 82-58 -4 / H99XA6ig 1552 53 .2 55 .0 18 .8 22.3 3.4 1.2 
2651 82-59 -1 / H99XA619 1561 69 .1 56 .2 17.9 3.3 1.0 0.0 
2651 82-59 -2 / H99XA619 1562 73 .2 60 .3 19 .2 3.0 2.9 1.0 
2700 82-108-1 / H99XA619 1571 71 .3 60 .9 18 .4 8.0 1.0 1.0 
2700 82-108-2 / H99XA619 1572 62 .9 53 .2 18 .7 7.8 3.4 3.4 
2653 82-61 -1 / H99XA619 1581 63 .7 59 .2 18 .1 1.0 2.0 0.0 
2653 82-61 -2 / H99XA619 1582 65 .4 62 .1 19 .7 1.9 0.0 1.9 
2654 82-62 -1 / H99XA619 1591 72 .9 59 .7 19 .1 10.1 0.0 0.0 
2654 82-62 -2 / a99XA619 1592 64 .3 63 .9 20 .1 0.0 1.9 2.8 
2655 S2-63 -1 / B99XA619 1601 41.7 56.8 16 .6 64.2 9.5 0.0 
2655 82-63 -2 / H99XA619 1602 59.3 53.2 19 .2 19.0 23.0 1.0 
195 
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2656 S2-64 -1 H99XA619 1611 64. 8 5g. 2 18.6 5.1 1.0 1.0 
2656 S2-64 -2 a99XA619 1612 73. 6 62 1 16.9 7.7 1.0 0.0 
2658 S2-66 -1 H99XA619 1631 63. 5 58 0 19.9 17.3 2.1 0.0 
2658 S2-66 -3 H99XA619 1532 65 8 60 9 18.0 0.0 2.0 0.0 
2701 S2-10S -1 H99XA619 1641 81 8 60 3 18.3 4.0 2.0 1.0 
2701 S2-10S -2 H99XA619 1642 71 7 58 0 17.9 11.3 3.2 0.0 
2661 S2-69 -1 H99XA619 1661 68 6 60.3 17.9 4.0 1.0 2.0 
2661 S2-69 -2 H99XA619 1662 71 3 61.5 19.3 1.0 3.9 0.0 
2662 S2-70 -1 H99XA619 1671 53 6 57.4 19.0 3.1 3.1 0.0 
2662 S2-70 -2 H99XA619 1672 71 2 5g 2 17.0 0.9 3.1 0.0 
2664 S2-72 -1 H99XA619 1691 57 5 56 8 17.4 27.3 2.0 1.0 
2664 S2-72 -2 H99XA619 1692 77 9 62 1 17.1 0.0 1.9 0.0 
2665 82-73 -1 H99XA619 1701 75 6 58 0 17.9 0.0 6.2 1.0 
2665 S2-73 -2 H99XA619 1702 68 2 60 3 18.6 1.0 0.0 0.0 
2666 S2-74 -1 H99XA619 1711 83 9 60 9 17.8 0.0 0.0 0.0 
2666 S2-74 -2 B99XA619 1712 78 1 58.6 17.5 0.0 4.0 1.0 
2667 S2-75 -1 H99XA619 1721 57 5 62.7 18.5 5.7 0.9 1.0 
2667 S2-75 -2 H99XA619 1722 63 7 62.1 19.7 1.0 3.8 0.0 
2668 S2-76 -1 H99XA619 1731 60 4 59.2 17.1 1.1 0.0 3.1 
2668 S2-76 -3 a99XA619 1732 64 3 62 1 18.8 1.0 0.0 1.0 
2669 S2-77 -1 HggXA619 1741 74 3 59 2 18.8 0.9 0.0 0.0 
2669 S2-77 -2 a99XA619 1742 75 7 58.6 18.1 4.1 1.0 1.0 
2671 S2-79 -1 a99XA619 1751 83 4 59.7 17.8 3.0 0.0 0.0 
2671 S2-79 -2 aggxA6i9 1752 74.5 58.0 18.0 2.1 0.0 0.0 
2672 S2-80 -2 H99XA619 1761 62 5 61 5 18.6 1.0 3.8 0.0 
2672 S2-80 -3 H99XA619 1762 83 4 59 7 17.9 0.0 3.0 0.0 
2673 S2-81 -1 B99XA619 1771 45 7 58 6 16.7 2.0 4.1 1.0 
2673 S2-81 -2 B99XA619 1772 63 3 55 6 17.6 2.2 1.0 0.0 
2675 S2-83 -2 aggxA6i9 1791 68 0 53 8 18.5 7.6 2.2 0.0 
2675 S2-83 -3 aggxA6i9 1792 76 7 62 1 19.5 4.8 4.8 0.0 
2676 S2-84 -1 H99XA619 1801 56 6 62 7 18.3 0.9 1.9 0.0 
2676 S2-84 -2 a99XA619 1802 61 1 59 7 18.4 0.0 1.0 1.0 
2678 S2-86 -3 BggxA6ig 1821 71 1 56 2 18.7 13.9 2.2 0.0 
2678 S2-86 -4 a99XA619 1822 62 3 59 2 19.0 8.1 3.8 0.0 
2680 S2-88 -1 aggxA6ig 1831 68 5 59 7 21.2 2.0 1.0 0.0 
2680 S2-88 -2 aggxASig 1832 65 5 60 3 20.6 7.9 2.0 0.0 
2683 S2-91 -1 B99XA619 1851 73 7 59 2 18.1 0.0 3.1 0.0 
2683 S2-91 -2 B99XA619 1852 68.4 57 4 17.7 4.2 8.4 1.0 
2684 S2-92 -1 B98XA619 1861 71 6 61 5 17.7 1.0 1.0 0.0 
2684 S2-92 -2 aggxAeig 1862 67 9 59 7 18.9 10.8 5.0 0.0 
2685 S2-93 -1 BggxA6i9 1871 82 3 62 7 18.4 2.9 1.9 1.0 
2685 S2-93 -2 aggxAeig 1872 59 5 59 7 16.7 7.1 3.0 0.0 
2687 S2-95 -1 a99XA619 1891 76 6 61 5 20.4 1.0 2.9 1.9 
2687 S2-95 -3 B99XA619 1892 59 6 61 5 19.9 4.9 1.9 0.0 
2688 82-96 -3 a99XA619 1901 65 6 59.7 17.9 2.0 3.0 1.0 
2688 82-96 -4 B99XA6ig 1902 75" 3 59 2 18.8 6.9 2.0 0.0 
2689 82-97 -1 B99XA619 1911 65 5 59.2 19.6 12.2 1.0 0.0 
2689 82-97 -2 B99XA6ig 1912 55 0 59 7 20.7 1.0 2.0 0.0 
2690 82-98 -1 aggxA6i9 1921 63 8 60 3 18.2 3.0 5.0 1.0 
2690 82-98 -2 aggxA6i9 1922 56 g 56.2 19.1 18.0 3.2 0.0 
2691 82-99 -1 B9gXA619 1931 74 6 59.2 18.7 4.0 6.9 0.0 
2691 82-99 -2 aggxABig 1932 69 7 58 6 19.6 6.0 2.0 0.0 
2692 82-100-1 aggxASig 1941 63 4 60 9 18.0 1.0 3.8 0.9 
2692 82-100-2 BggxA5i9 ig42 56 g 58 0 18.9 3.8 5.1 1.0 
196 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % Z Z 
2693 S2-101-1 / H99XA619 1951 50.4 60.9 20.1 36.3 5.9 1.0 
2693 S2-10X-3 / H99XA619 1952 75.1 59.7 19.2 25.0 9.0 0.0 
2694 S2-102-2 / H99XA619 1961 64.6 61.5 19.1 16.6 5.9 0.0 
2694 S2-102-3 / H99XA619 1962 65.4 50.3 17.8 3.0 5.9 0.0 
2695 S2-103-1 / H99XA619 1971 66.2 60.3 17.8 0.0 4.0 0.0 
2695 S2-103-4 / H99XA619 1972 74.5 63.3 17.9 1.9 0.9 0.0 
2696 S2-104 -1 H99XA619 1981 71.6 58.6 18.2 7.2 4.2 2.0 
2696 82-104 -2 H99XA619 1982 61.3 59.7 17.6 1.0 3.0 2.0 
2697 S2-105 -1 H99XA619 1991 65.0 59.7 20.4 10.4 1.0 0.0 
2697 S2-105 -2 H99XA619 1992 69.5 59.7 17.9 1.0 1.0 0.0 
2732 S2-1 -1 M017XMBS2040 2011 86.4 62.1 22.8 46.2 8.7 1.0 
2732 S2-1 -2 M017XMBS2040 2012 82.3 58.0 22.6 42.0 2.2 0.0 
2733 S2-2 -2 M017XMBS2040 2021 83.4 60.3 20.4 22.9 2.9 1.0 
2733 S2-2 -4 M017XMBS2040 2022 74.8 59.7 21.5 29.1 0.0 0.0 
2734 S2-3 -1 M017XMBS2040 2031 71.4 59.7 21.5 23.8 11.9 0.0 
2734 S2-3 -2 M017XMBS2040 2032 85.2 59.2 21.2 15.6 6.1 0.0 
2735 S2-4 -1 M017XMBS2040 2041 77.5 59.2 21.6 38.0 2.0 1.0 
2735 S2-4 -2 M017XHBS2040 2042 88.3 58.0 20.4 17.5 3.1 0.0 
2736 S2-5 -1 M017XMBS2040 2051 78.2 62.1 20.9 4.8 2.9 0.0 
2736 S2-5 -4 M017XMBS2040 2052 69.6 59.2 20.3 31.4 5.1 0.0 
2737 S2-6 -1 M017XMBS2040 2061 89.7 60.3 21.5 16.0 2.0 0.0 
2737 S2-6 -2 M017XMBS2040 2062 74.7 60.3 22.6 45.2 1.0 0.0 
2738 S2-7 -1 M017XMBS2040 2071 98.0 58.0 22.5 12.5 6.2 0.0 
2738 S2-7 -2 M017XMBS2040 2072 92.0 60.9 23.4 23.2 2.0 0.0 
2739 S2-8 -1 M017XMBS2040 2081 93.9 62.1 21.0 11.5 3.8 0.0 
2739 S2-8 -2 M017XMBS2040 2082 78.9 62.1 21.7 13.5 2.9 0.0 
2740 S2-9 -1 M017XMBS2040 2091 82.5 55.6 23.1 30.0 6.4 0.0 
2740 S2-9 -2 M017XMBS2040 2092 80.7 60.9 22.4 27.2 8.8 0.0 
2741 S2-10 -1 M017XMBS2040 2101 74.2 62.1 22.7 36.3 3.8 0.0 
2741 S2-10 -2 M017XMBS2040 2102 89.8 60.9 21.4 5.0 4.9 0.0 
2742 S2-11 -2 M017XMBS2040 2111 96.1 59.7 22.4 14.8 3.9 0.0 
2742 S2-11 -3 M017XMBS2040 2112 90.5 60.3 21.2 18.8 2.0 0.0 
2846 S2-115 -2 M017XMBS2040 2121 78.1 60.9 22.4 14.7 3.9 0.0 
2846 S2-115 5 M017XMBS2040 2122 69.9 62.1 21.4 25.1 7.8 0.0 
2745 S2-14 -1 M017XMBS2040 2141 78.7 59.2 22.6 32.5 3.1 0.0 
2745 S2-14 -2 M017XMBS2040 2142 68.3 57.4 21.1 26.5 12.4 0.0 
2747 S2-16 -1 M017XMBS2040 2161 81.8 56.2 21.4 38.3 4.3 0.0 
2747 S2-16 -2 M017XMBS2040 2162 75.1 59.7 21.4 5.0 7.0 0.0 
2748 S2-17 -4 M017XMBS2040 2171 83.5 59.7 23.0 12.0 6.0 2.0 
2748 S2-17 -5 M017XMBS2040 2172 64.8 58.6 22.9 24.5 3.1 1.0 
2749 S2-18 -1 M017XMBS2040 2181 67.9 56.8 22.4 42.0 4.1 0.0 
2749 S2-18 -2 M017XMBS2040 2182 70.1 60.3 21.5 21.6 11.0 0.0 
2751 S2-20 -1 M017XMBS2040 2201 80.6 63.3 21.5 28.0 9.4 0.9 
2751 S2-20 -2 M017XMBS2040 2202 78.3 62.1 21.0 7.7 1.0 0.0 
2752 S2-21 -1 M017XMBS2040 2211 78.0 60.9 22.6 57.5 3.8 0.0 
2752 S2-21 -2 M017XMBS2040 2212 80.6 62.7 22.2 39.3 5.8 0.0 
2753 S2-22 -1 M017XMBS2040 2221 74.2 61.5 21.8 37.0 6.8 0.0 
2753 S2-22 -2 M017XMBS2040 2222 79.9 58.0 21.0 14.1 4.2 0.0 
2754 S2-23 -1 M017XMBS2040 2231 73.5 59.2 21.6 55.6 7.1 0.0 
2754 S2-23 -2 M017XMBS2040 2232 69.5 59.7 22.4 50.5 12.1 1.9 
2756 S2-25 -1 M017XMBS2040 2241 78.6 60.3 21.1 49.4 5.0 1.0 
2756 S2-25 -2 M017XMBS2040 2242 68.4 60.3 21.6 12.0 3.0 2.0 
2847 S2-116 -1 M017XMBS2040 2261 72.3 59.2 22.4 43.6 6.0 0.0 
2847 S2-116 -3 M017XMBS2040 2262 67.3 59.7 22.9 64.0 6.0 0.0 
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2760 S2-29 -1 / M017XMBS2040 2271 76.0 61.5 20.9 54.2 3.9 0.0 
2760 S2-29 -2 / M017XMBS2040 2272 87.7 58.0 21.9 54. 6 2.1 2.0 
2761 S2-30 -1 / M017XMBS2040 2281 71.6 58.0 22.0 15. 5 5.1 0.0 
2761 S2-30 -2 / M017XMBS2040 2282 74.1 59.2 21.4 18. 0 6.2 0.0 
2763 S2-32 -1 / M017XMBS2040 2291 56.0 55.6 23.4 46. 8 6.4 0.0 
2763 S2-32 -2 / M017XMBS2040 2292 72.4 60.3 21.5 50. 9 11.1 0.0 
2764 82-33 -1 / M017XMBS2040 2301 67.6 60.9 21.4 26. 9 6.0 0.0 
2764 S2-33 -2 / M017XMBS2040 2302 76.7 55.6 21.4 23. 0 2.4 0.0 
2765 S2-34 -1 / M017XMBS2040 2311 91.7 62.1 21.9 1. 0 6.0 0.0 
2765 S2-34 -2 / M017XMBS2040 2312 73.8 59.7 21.6 10. 9 0'.9 1.9 
2766 S2-35 -1 / M017XMBS2040 2321 80.9 65.1 20.6 45. 9 1.8 0.0 
2766 S2-35 -4 / M017XMBS2040 2322 68.6 59.7 22.6 29. 8 6.0 2.0 
2767 S2-36 -1 / M017XMBS2040 2331 64.3 58.0 21.8 21. 6 6.2 2.1 
2767 S2-36 -2 / M017XMBS2040 2332 95.3 60.9 21.0 7. 8 2.0 0.0 
2768 S2-37 -2 / M017XMBS2040 2341 68.8 59.7 21.2 27. 0 4.0 1.0 
2768 S2-37 -3 / M017XMBS2040 2342 73.9 60.9 22.1 36. 3 3.9 0.0 
2769 S2-38 -1 / M017XMBS2040 2351 72.0 60.9 22.0 22.1 4.9 0.0 
2769 S2-38 -3 / M017XMBS2040 2352 76.5 60.9 21.6 23. 5 1.9 0.0 
2770 S2-39 -1 / M017XMBS2040 2361 72.6 62.1 21.2 24. 2 8.7 2.0 
2770 S2-39 -2 / M017XMBS2040 2362 72.8 58.8 21.6 10. 9 7.4 1.0 
2772 S2-41 -1 / M017XMBS2040 2371 64.2 60.3 23.1 46. ,5 2.0 0.0 
2772 S2-41 -4 / M017XMBS2040 2372 93.2 62.1 21.9 27. 9 8.7 1.9 
2773 S2-42 -2 / M017XMBS2040 2381 74.5 58.6 21.3 48. ,1 1.1 0.0 
2773 32-42 -3 / M017XMBS2040 2382 77.0 56.2 20.9 46.8 8.5 0.0 
2774 S2-43 -1 / M017XMBS2040 2391 92.7 61.5 21.1 34, .0 1.9 0.0 
2774 S2-43 -3 / M017XMBS2040 2392 80.0 59.7 22.4 49, 4 5.1 0.0 
2775 S2-44 -1 / M017XMBS2040 2401 72.6 59.7 22.0 52, .6 14.1 2.0 
2775 S2-44 -3 / M017XMBS2040 2402 71.0 61.5 21.6 22 .4 10.7 1.0 
2777 S2-46 -1 / M017XMBS2040 2421 67.9 54.4 21.2 24 .1 3.5 1.0 
2777 S2-46 -3 / M017XMBS2040 2422 78.4 59.7 21.1 23 .4 1.0 0.0 
2779 S2-48 -2 / M017XMBS2040 2431 77.2 58.0 18.5 12 .2 7.2 2.1 
2779 S2-48 -3 / M017XMBS2040 2432 86.9 58.6 20.2 15 .6 6.4 8.8 
2780 S2-49 -2 / M017XMBS2040 2441 73.0 55.6 19.1 30 .3 7.2 0.0 
2780 S2-49 -4 / M017XMES2040 2442 66.5 60.3 20.1 48 .5 6.9 0.0 
2781 S2-50 -1 / M017XMBS2040 2451 72.2 60.3 20.2 10 .0 4.9 1.0 
2781 S2-50 -2 / M017XMBS2040 2452 85.4 58.0 20.4 10 .0 4.3 0.0 
2784 S2-53 -1 / M017XMBS2040 2471 74.5 58.6 19.7 11 .4 6.1 0.0 
2784 S2-53 -2 / M017XMBS2040 2472 64.8 56.2 20.1 20 .2 9.4 0.0 
2785 S2-54 -1 / M017XMBS2040 2481 83.5 58.6 20.4 12 .0 4.3 0.0 
2785 S2-54 -3 / M017XMBS2040 2482 81.3 59.2 20.1 21 .2 9.1 1.0 
2786 S2-55 -1 / M017XMBS2040 2491 77.6 53.8 19.6 15 .5 5.1 0.0 
2786 S2-55 -2 / M017XMBS2040 2492 78.3 51.4 18.6 23 .3 4.7 0.0 
2787 S2-56 -1 / M017XMBS2040 2501 77.5 50.8 20.0 22 .5 7.0 0.0 
2787 S2-56 -2 / M017XMBS2040 2502 80.3 57.4 19.4 12 .6 5.5 0.0 
2788 S2-57 -2 / M017XMBS2040 2511 70.6 55.0 20.6 33 .0 5.5 0.0 
2788 S2-57 -3 / M017XMBS2040 2512 76.2 53.2 20.4 20.4 2.2 1.1 
2790 S2-59 -1 / M017XMBS2040 2521 69.4 60.9 21.1 45 .8 5.0 0.0 
2790 S2-S9 -2 / M017XMBS2040 2522 66.7 51.4 18.8 40 .7 11.6 0.0 
2792 S2-61 -1 / M017XMBS2040 2531 70.6 55.0 19.8 22 .1 2.0 1.2 
2792 S2-61 -2 / H017XMBS2040 2532 76.8 59.2 18.9 13 .0 6.0 0.0 
2794 S2-63 -1 / M017XMBS2040 2541 86.0 61.5 19.6 7.7 4.9 1.0 
2794 S2-63 -2 / M017XMBS2040 2542 95.1 62.1 19.3 5.8 3.8 1.0 
2795 S2-64 -1 / M017XMBS2040 2551 87.2 60.9 21.0 17 .7 2.0 0.0 
2795 S2-64 -2 / M017XMBS2040 2552 73.5 59.2 19.6 1 .1 3.2 0.0 
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2796 S2-65 -2 M017XMBS2040 2561 81.1 53. 2 20.1 25. 8 5.3 0.0 
2796 S2-65 -3 M017XMB82040 2562 58.5 56. 2 20.4 44. 8 4.5 1.2 
2798 S2-67 -1 M017XMB82040 2581 73.6 58.6 20.5 37. 7 4.3 1.0 
2798 S2-67 -2 M017XMBS2040 2582 84.5 60. 9 20.2 15. 7 2.9 1.0 
2799 S2-68 -2 M017XMBS2040 2591 68.5 57. 4 19.7 58. 1 3.1 0.0 
2799 S2-68 -3 M017XMB82040 2592 90.1 55. 6 20.1 41.7 6.5 0.0 
2800 S2-69 -1 M017XMB82040 2601 78.1 62 1 22.0 7. 7 4.8 1.0 
2800 S2-69 -3 M017XMBS2040 2602 84.9 55.0 19.9 11. 0 3.6 3.6 
2801 S2-70 -1 M017XMB82040 2511 70.4 60 3 20.0 38 5 2.0 0.0 
2801 S2-70 -2 M017XMB82040 2612 65.5 60 3 20.5 63 4 0.0 0.0 
2803 S2-72 -1 M017XMBS2040 2631 78.6 52 6 20.5 13 5 5.9 0.0 
2803 S2-72 -3 M017XMBS2040 2632 68.9 56 2 19.6 29.3 7.6 0.0 
2808 S2-77 -1 M017XMB82040 2661 79.1 60 3 18.0 40 7 2.8 1.0 
2808 S2-77 -4 M017XMB82040 2662 95.3 59 7 17.9 42 1 2.1 0.0 
2811 S2-80 -1 M017XMB82040 2681 101.2 60 9 18.9 4 8 0.0 0.0 
2811 S2-80 -2 M017XMBS2040 2682 84.3 61 5 19.2 11 6 1.9 1.0 
2813 S2-82 -1 M017XMBS2040 2701 71.2 57 4 19.4 18.9 1.1 0.0 
2813 S2-82 -2 M017XMBS2040 2702 84.3 62 1 19.5 26.0 1.9 0.0 
2815 S2-84 -1 M017XMBS2040 2711 74.0 52 0 21.0 54 4 1.2 0.0 
2815 S2-84 -3 M017XMBS2040 2712 71.7 60 9 19.7 35 2 2.0 0.0 
2816 S2-85 -1 M017XMB82040 2721 76.2 56 8 17.8 17 0 3.2 0.0 
2816 S2-85 -2 M017XMB82040 2722 82.6 59 2 17.5 20 9 3.1 0.0 
2817 S2-86 -1 M017XMB82040 2731 60.4 57 4 18.2 4 3 4.2 2.0 
2817 S2-86 -3 M017XMBS2040 2732 84.1 57 4 17.9 23 6 4.3 0.0 
2819 S2-88 -1 M017XMB82040 2741 82.3 59 2 19.0 1 0 1.0 0.0 
2819 32-88 -2 M017XMBS2040 2742 69.0 59 7 20.5 18 3 3.0 0.0 
2820 S2-89 -1 M017XMBS2040 2751 77.8 59 2 19.2 36 6 4.1 0.0 
2820 S2-89 -3 M017XMB82040 2752 61.8 59 2 19.4 49 6 4.1 0.0 
2821 82-90 -1 M017XMB82040 2761 69.7 58 0 19.1 30 9 8.2 0.0 
2821 S2-90 -2 M017XMB82040 2762 80.6 60.3 18.9 8 9 3.9 1.0 
2822 S2-91 -1 M017XMBS2040 2771 71.5 63 9 19.9 41 1 3.7 0.0 
2822 S2-91 -2 M017XMB82040 2772 81.0 60 3 20.4 23 8 1.9 0.0 
2824 S2-93 -1 M017XMB82040 2791 69.5 60 3 20.1 35 3 1.9 0.0 
2824 S2-93 -2 M017XMB82040 2792 78.9 62 1 19.4 30 8 4.8 0.9 
2825 S2-94 -2 M017XMBS2040 2801 62.5 59.7 19.9 50 0 6.0 0.0 
2825 S2-94 -3 M017XMBS2040 2802 60.1 60 3 20.7 31 5 3.0 0.0 
2826 82-95 -1 M017XMB82040 2811 99.3 59 2 19.4 18 2 7.0 0.0 
2826 82-95 -2 M017XMB82040 2812 66.1 56 8 19.6 2 1 16.8 0.0 
2827 82-96 -1 M017XMB82040 2821 71.7 60.9 19.1 19.6 3.9 0.0 
2827 82-96 -4 M017XMBS2040 2822 85.3 60 3 20.1 2 9 5.0 0.0 
2848 82-117-1 M017XMBS2040 2831 97.7 58 6 20.1 24 7 2.0 0.0 
2848 82-117-5 M017XMBS2040 2832 76.7 59 2 19.0 39.4 3.0 0.0 
2849 82-118-1 M017XMB82040 2841 85.9 60 9 19.6 31.2 4.8 0.0 
2849 82-118-2 M017XMBS2040 2842 71.2 62 1 17.8 48 1 6.7 0.0 
2832 82-101-2 M017XMBS2040 2871 85.9 60 3 20.5 33 6 5.8 0.0 
2832 82-101-3 M017XMB82040 2872 80.0 58.0 20.6 19 9 2.1 2.1 
2833 82-102-1 M017XMBS2040 2381 84.0 60 3 19.4 8 9 1.0 0.0 
2833 82-102-2 M017XMB82040 2882 80.4 58 0 19.4 17 6 2.1 0.0 
2834 82-103-1 M017XMB82040 2891 83.1 60 9 19.5 26 5 1.0 0.0 
2834 82-103-2 M017XMB82040 2892 83.4 59 2 20.5 12 1 5.0 1.0 
2837 82-106-1 M017XMBS2040 2921 85.6 60.3 19.6 32 5 3.9 0.0 
2837 82-106-2 M017XMBS2040 2922 81.2 59.7 19.7 25 8 3.0 1.0 
2839 82-108-1 M017XMB82040 2941 77.2 59.7 19.9 25 2 3.0 0.0 
2839 82-108-3 M017XMBS2040 2942 65.2 57 4 18.4 20 7 4.1 2.1 
199 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % Z % 
2840 S2-109-1 / M017XMBS2040 2951 83.4 60. .3 20.3 31.5 2.0 1.0 
2840 S2-109-2 / M017XMBS2040 2952 85.4 58, .6 22.0 30.3 4.0 0.0 
2842 S2-U1-1 / M017XMBS2040 2971 72.3 59. ,7 19.2 48.3 12.7 0.0 
2842 S2-111-2 / M017XMBS2040 2972 85.6 59, ,7 21.0 54.2 0.0 0.0 
2843 S2-112-1 / M017XMBS2040 2981 75.7 59, ,7 18.8 31.0 2.0 0.0 
2843 S2-112-2 / M017XMBS2040 2982 86.3 60. 3 19.7 32.6 6.9 1.0 
2844 S2-113-1 / M017XMBS2040 2991 88.6 60. 9 20.9 7.8 2.9 0.0 
2844 SZ-113-3 / M017XMBS2040 2992 67.5 59. 2 19.7 31.3 2.0 0.0 
EXPERIMENT MEAN 72.5 59 .2 19.9 16.4 3.8 0.5 
200 
APPENDIX I. ENTRY MEANS OF TRAITS EVALUATED IN THE TESTCROSS 
EXPERIMENT CONDUCTED NEAR AMES IN 1987 
201 
PLANTS ROOT STALK DROP POLLEN EAR 
PEDIGREE ENTRY YIELD PER BA MOIST LODGED LODGED EARS SBED BEIGHT 
Q/BA XlOOO % % Z Z DAYS CM 
2698 S2-106-1 H99XA619 1001 90 7 59 7 21.0 10.2 5 0 4.9 72.0 125.7 
2698 S2-106-2 H99XA619 1002 94 6 58.6 19.9 4.0 16 2 0.0 72 0 128.2 
2593 S2-1 -1 H99XA619 1011 90 9 62 1 18.9 0.0 0 0 1.9 69.5 07.1 
2593 S2-1 -2 H99XA619 1012 101 0 62.1 19.6 1.0 5 8 1.9 69 5 100.4 
2595 S2-3 -1 B99XA619 1031 84 6 60.3 18.1 1.0 7 0 1.0 67 0 88.2 
2595 S2-3 -2 H99XA619 1032 86 7 61 5 18.4 1.9 13 6 1.0 67 5 07.7 
2596 S2-4 -1 H99XA619 1041 96 8 59 2 20.1 . 3.0 0 0 1.0 69.5 99.3 
2536 S2-4 -2 H99XA619 1042 96 4 58 6 20.5 6.2 9 1 1.0 70 0 102.7 
2598 S2-6 -1 H99XA619 1061 97 7 60 3 19.4 0.0 3 9 0.0 68.0 92.0 
2598 S2-6 -2 H99XA619 1062 81 7 59 2 20.2 0.0 2 0 2.0 68 0 83.9 
2599 S2-7 -1 H99XA619 1071 93 6 61.5 18.8 1.0 1 9 0.0 69 0 95.7 
2599 S2-7 -2 H99XA619 1072 86 4 60 9 18.9 1.0 3 9 0.0 68.5 91.5 
2600 S2-8 -1 H99XA619 1081 99 9 60 9 23.3 1.0 4 8 0.0 69 0 95.7 
2600 S2-8 -2 H99XA619 1082 96.4 59 2 20.4 0.0 6 1 0.0 68.0 89.1 
2602 S2-10 -2 B99XA6ig logi 93 g 56 8 17.9 3.1 5 3 2.1 70 5 97.3 
2602 S2-10 -3 H99XA619 iog2 86 2 58 0 17.4 1.1 8 3 1.0 68 0 95.2 
2603 S2-11 -1 H99XA619 1101 80 5 60 9 19.3 1.9 15 7 0.0 69 0 87.4 
2603 S2-11 -2 H99XA619 1102 96.1 60 9 19.2 0.0 8.8 1.0 71 0 99.0 
2605 82-13 -3 H99XA619 1121 111 1 57 4 20.0 6.3 6 2 0.0 70 5 105.7 
2605 S2-13 -5 B99XA619 1122 98 0 60 g 21.1 0.0 3 g 0.0 70 0 88.3 
2606 S2-14 -1 H99XA619 1131 88 2 59 7 20.5 0.0 4 0 1.0 68 0 82.0 
2606 S2-14 -4 B99XA619 1132 93 2 59 7 21.7 1.0 6 9 2.0 eg 0 93.1 
2607 S2-15 -3 H99XA619 1141 103.5 62 1 19.6 0.0 2 9 0.0 6g 5 110.4 
2607 S2-15 -5 H99XA619 1142 92.6 59 7 19.6 3.0 9 1 2.9 70 0 106.8 
2609 S2-17 -2 H99XA619 1161 98.8 61 5 22.4 4.8 10 7 0.0 71 0 102.7 
2609 S2-17 -3 a99XA619 1162 102 9 60 3 20.4 2.9 8 9 0.0 72 0 107.4 
2610 S2-18 -2 a99XA619 1171 92 4 60 3 18.2 0.0 5 0 2.9 67 5 86.5 
2610 52-18 -3 H99XA619 1172 81 6 61 5 17.4 1.0 10 7 1.9 67 0 91.4 
2611 S2-19 -1 H99XA619 1181 87 3 60 3 18.1 2.9 3 8 0.0 69 0 96.7 
2611 S2-19 -2 H99XA619 1182 92 4 60 9 18.9 0.0 10 7 2.0 69 5 99.7 
2612 S2-20 -1 599X6619 1191 92 4 60 3 18.2 0.0 2 0 0.0 69 5 95.2 
2612 S2-20 -4 899X6619 1192 88 7 59 7 18.9 0.0 4 0 2.0 68 5 92.3 
2613 S2-21 -1 H99XA619 1201 88 7 61 5 19.6 0.0 3 8 0.0 68 0 98.5 
2613 S2-21 -4 B99XA619 1202 86 8 59.2 19.9 0.0 2 0 1.0 69 5 90.7 
2614 S2-22 -2 H99XA619 1211 89 2 58 0 19.6 1.0 3 0 1.0 70 0 89.7 
2614 S2-22 -3 H99XA619 1212 94 3 60 g 18.9 1.0 11 7 0.0 68 5 85.7 
2615 S2-23 -1 a99XA619 1221 98 3 60 3 20.0 1.0 8 1 0.0 70 5 109.1 
2615 S2-23 -2 BS9XA619 1222 96 6 60.3 20.8 0.0 8 0 2.0 70 .5 109.4 
2616 S2-24 -1 B99XA619 1231 107 7 62 1 18.9 1.0 4 8 0.0 69.5 99.2 
2616 S2-24 -2 B99XA619 1232 97.8 61 5 20.1 1.0 5.8 0.0 69 5 96.8 
2617 S2-25 -2 B99XA619 1241 101 2 60 g ig.o 1.0 5 g 0.0 69 5 105.2 
2617 S2-2S -3 B99XA619 1242 96 3 60 .3 ig.8 0.0 2 0 1.0 69.5 92.g 
2619 S2-27 -4 B99XA619 1261 91 3 61 5 20.1 1.9 3 g 0.0 70 0 107.0 
2619 S2-27 -5 B99XA619 1262 83 3 58 .0 20.6 5.2 7 2 4.1 69.5 100.8 
2621 S2-29 -1 a99XA619 1271 83.5 59 2 19.5 0.0 6 1 2.0 71 0 06.6 
2621 S2-29 -4 aggxA6ig 1272 gs 8 59 7 20.6 2.0 2 0 0.0 69 0 96.9 
2622 S2-30 -1 B99XA619 1281 88 7 60 9 18.5 3.0 2 9 0.0 69 5 100.2 
2622 S2-30 -2 B99XA619 1282 96.0 62 1 20.2 0.0 5 8 1.0 69.0 92.1 
2623 S2-31 -2 B99XA619 1291 82 7 60.3 17.5 0.0 8 9 0.0 68 5 gg.3 
2623 S2-31 -3 B99XA619 1292 79 5 59 2 19.6 0.0 7 1 0.0 68 0 83.9 
2625 S2-33 -2 a99XA619 1301 103 6 59 2 18.6 1.0 11 9 0.0 eg 0 84.2 
2625 S2-33 -3 B99XA619 1302 100 3 61.5 18.9 0.0 4 8 0.0 71.0 94.2 
2627 32-35 -1 aggxA6ig 1321 94 0 61 5 22.7 1.9 1 9 0.0 70 0 103.2 
2627 S2-35 -3 B99XA619 1322 103.9 60 g 20.6 4.0 3 0 0.0 70 5 95.7 
202 
PLANTS ROOT STALK DROP POLLEN EAR 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED HEIGHT 
Q/HA XIOOO % % % Z DAYS CM 
2628 S2-36 -1 H99XA619 1331 99 2 60 3 20.7 3.1 3.8 2.0 70.5 116.2 
2628 S2-36 -2 H99XA619 1332 86 2 60 3 19.6 1.9 9.8 2.9 69.5 101.2 
2630 S2-38 -1 H99XA619 1351 94 6 56 8 19.1 5.2 6.3 1.0 69.5 89.1 
2630 S2-38 -2 H99XA619 1352 92 5 56 2 20.4 2.1 4.3 1.1 69.5 88.8 
2631 S2-39 -1 H99XA619 1361 86 0 58 0 20.2 3.1 12.4 0.0 67.5 89.3 
2631 S2-39 -2 H99XA619 1362 86 7 60 9 18.9 2.0 5.9 0.0 69.5 96.7 
2632 32-40 -1 H99XA619 1371 107.4 59 7 21.1 . 2.0 5.9 1.0 70.5 106.1 
2632 S2-40 -2 H99XA619 1372 90 8 60 3 20.4 1.0 5.0 0.0 68.5 87.7 
2633 S2-41 -1 a99XA619 1381 100 5 62 1 20.3 0.0 7.7 .0.0 70.0 99.4 
2633 S2-41 -2 H99XA619 1382 79 6 58 0 19.2 3.1 8.2 1.0 71.0 112.3 
2634 S2-42 -3 H99XA619 1391 101 6 61 5 18.4 1.0 10.7 0.0 71.0 107.6 
2634 S2-42 -5 H9gXA619 1392 86 0 60 9 19.9 6.9 7.8 0.0 69.0 90.2 
2635 S2-43 -2 H99XA619 1401 88 7 60 9 18.1 0.0 6.9 1.0 67.0 86.4 
2635 S2-43 -5 H99XA619 1402 81 4 62 1 20.0 1.0 9.6 1.0 68.5 95.9 
2638 S2-44 -1 H99XA619 1411 87 7 58 0 21.2 0.0 4.1 5.3 70.5 97.7 
2636 S2-44 -4 B99XA619 1412 89 0 58 6 19.7 2.0 11.2 3.1 70.5 103.7 
2637 S2-45 -1 H99XA619 1421 78 7 60 3 18.6 1.9 11.7 4.9 71.5 102.3 
2637 S2-45 -2 H99XA619 1422 90 5 59 2 18.6 1.0 7.1 0.0 72.0 93.8 
2638 S2-46 -1 H99XA619 1431 83 8 55 0 19.1 0.0 9.0 0.0 70.0 94.1 
2638 S2-46 -2 a99XA619 1432 98 1 59 2 20.4 3.1 4.0 3.0 71.5 107.0 
2639 S2-47 -1 H99XA619 1441 94 0 61 5 21.1 1.0 10.7 1.0 69.5 91.7 
2639 S2-47 -2 H99XA619 1442 84 2 59 7 21.2 2.0 8.0 0.0 70.0 94.0 
2640 S2-48 -1 H99XA619 1451 97 9 59 7 22.4 1.0 4.9 1.0 72.0 104.7 
2640 S2-48 -3 H99XA619 1452 95 4 61 5 19.9 0.0 8.8 0.0 70.5 109.7 
2541 S2-49 -1 H99XA619 1461 83 5 60 3 18.0 0.0 6.8 0.0 68.0 82.0 
2641 S2-49 -3 H99XA619 1462 81 5 58 6 19.4 2.0 2.0 1.0 70.0 98.5 
2642 S2-50 -1 H99XA619 1471 83 0 60 3 18.9 1.0 7.9 2.0 71.0 112.3 
2642 S2-50 -2 H99XA619 1472 86 4 59.7 19.4 2.0 10.0 3.1 72.0 122.0 
2643 S2-51 -1 H99XA619 1481 84 5 57 4 19.2 1.1 13.6 0.0 69.0 101.3 
2643 S2-51 -2 H99XA619 1482 95 0 59 7 19.9 1.9 4.0 1.9 72.0 113.7 
2644 S2-52 -1 H99XA619 1491 89 4 58 0 20.8 2.1 11.6 1.1 70.0 94.4 
2644 S2-52 -2 B99XA619 1492 83 3 60.9 19.4 0.0 5.9 0.0 70.5 99.1 
2645 S2-53 -1 H99XA619 1501 90 2 57 4 18.5 2.0 4.2 0.0 69.5 100.3 
2645 S2-53 -2 H99XA619 1502 91 5 56 8 21.2 9.6 6.3 2.2 71.0 105.7 
2646 S2-54 -1 H99XA6ig 1511 88 7 60 3 19.4 0.0 7.9 3.9 70.0 103.0 
2646 S2-54 -2 H99XA619 1512 83 0 60 9 18.7 1.0 12.9 3.8 69.5 107.0 
2647 S2-55 -2 a99XA619 1521 77 8 59 7 20.3 0.0 1.0 1.0 68.5 84.7 
2647 S2-55 -3 H99XA619 1522 76 4 60 9 20.9 1.0 5.8 0.0 70.0 87.7 
2648 S2-56 -1 H99XA619 1531 84 9 58 6 19.1 3.1 7.0 1.0 72.0 112.2 
2648 S2-56 -2 H99XA619 1532 68 7 59 2 19.8 3.9 9.1 6.2 72.5 117.3 
2649 S2-57 -2 H99XA619 1541 95 4 59 2 19.4 0.0 6.1 1.0 70.5 106.3 
2649 82-57 -4 H99XA619 1542 85 8 60 9 20.9 0.0 8.7 1.0 72.0 120.6 
2650 S2-58 -3 H99XA619 1551 82 1 57 4 21.9 11.1 6.3 0.0 73.0 126.4 
2650 S2-58 -4 H99XA6ig 1552 58 8 52 0 22.6 4.3 7.1 1.3 76.5 139.7 
2651 S2-59 -1 a99XA619 1561 99 0 60 3 19.9 1.0 5.9 2.0 71.0 93.8 
2651 32-59 -2 H99XA619 1562 92 3 58 0 20.9 0.0 9.3 2.0 70.5 91.7 
2700 32-108-1 H99XA619 1571 99 7 60 9 20.9 2.9 6.9 0.0 71.5 105.0 
2700 32-108-2 a99XA619 1572 78 9 62 1 20.7 1.9 7.7 1.9 72.0 109.0 
2653 32-61 -1 H99XA619 1581 79 8 60 9 21.3 1.0 4.9 1.0 71.0 101.3 
2653 32-61 -2 H99XA619 1582 82 4 61 5 20.8 1.0 5.8 0.0 71.0 89.3 
2654 32-62 -1 H99XA619 1591 92 2 60 9 20.5 6.9 7.8 1.0 69.5 96.3 
2654 32-62 -2 H99XA619 1502 94 1 59 7 21.6 0.0 4.0 2.0 69.5 94.1 
2655 32-63 -1 B99XA619 1601 103 0 59 2 18.1 7.1 4.0 0.0 70.5 102.7 
2655 32-63 -2 H99XA619 1602 96 6 60 9 20.1 5.9 10.8 3.9 72.5 119.7 
203 
PLAHIS ROOT STALK DROP POLLEN EAR 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS SHED HEIGHT 
Q/HA XIOOO % % X % DAYS CM 
2656 S2-64 -1 H99XA619 1611 88.2 61.5 20. 1 1.0 8.8 0.0 70.5 110.6 
2656 S2-64 -2 H99XA619 1612 100.2 57.4 21. 2 0.0 6.3 2.1 68.5 101.2 
2658 S2-66 -1 H99XA619 1631 83.0 61.5 22 9 1.0 3.9 2.9 71.5 100.9 
2658 S2-66 -3 H99XA619 1632 91.0 61.5 20. 1 1.0 0.0 0.0 71.0 91.9 
2701 S2-10S -1 H99XA619 1641 90.2 59.7 20. 9 0.0 10.0 1.0 71.0 102.2 
2701 S2-109 -2 H99XA619 1642 97.0 59.2 19. 9 2.0 10.1 2.0 71.0 101.8 
2661 S2-69 -1 H99XA619 1661 93.8 60.3 21. 5 . 0.0 5.9 0.0 69.0 100.2 
2661 S2-69 -2 HggxA6ig 1662 99.3 56.8 22. 8 0.0 1.0 1.1 72.0 110.2 
2662 S2-70 -1 H99XA619 1671 88.6 60.3 21. 0 2.9 4.9 .0.0 70.0 111.1 
2662 S2-70 -2 B99XA619 1672 95.8 59.7 19 5 2.0 7.9 1.0 69.0 110.2 
2664 S2-72 -1 H99XA619 1691 73.3 58.0 18 4 1.0 11.3 1.1 69.5 100.6 
2664 S2-72 -2 H99XA619 1692 84.3 59.2 19 5 1.0 4.0 2.0 70.0 102.5 
2665 S2-73 -1 HggXA619 1701 93.4 60.9 19 9 2.0 5.8 1.0 69.0 114.2 
2665 S2-73 -2 H99XA619 1702 85.8 58.6 19 5 0.0 6.2 0.0 70.0 105.9 
2666 S2-74 -1 H99XA619 1711 85.1 60.3 19.5 2.0 2.0 1.0 69.0 92.5 
2666 S2-74 -2 H99XA619 1712 97.9 58.6 20 1 0.0 2.2 0.0 70.5 95.7 
2667 S2-75 -1 a99XA619 1721 100.6 60.9 21.4 2.0 14.7 1.0 71.5 120.7 
2667 52-75 -2 a99XA619 1722 95.6 60.9 20 8 2.9 17.8 0.0 68.5 94.0 
2668 S2-76 -1 H99XA619 1731 93.4 59.7 20 5 0.0 5.0 1.0 69.5 99.3 
2668 S2-76 -3 H99XA619 1732 83.9 59.7 21 9 0.0 4.0 0.0 71.5 100.3 
2669 S2-77 -1 H99XA619 1741 76.8 60.9 21 7 0.0 14.6 0.0 69.0 95.6 
2669 S2-77 -2 H99XA619 1742 93.3 58.6 20 1 1.0 9.2 0.0 70.0 99.6 
2671 S2-79 -1 H99XA619 1751 86.6 59.7 22 1 3.0 4.0 1.0 70.5 106.6 
2671 S2-79 -2 H99XA619 1752 92.4 59.2 22 1 9.2 8.1 1.0 71.5 114.8 
2672 82-80 -2 H99XA619 1761 96.5 60.3 21 7 4.9 2.0 1.0 71.0 110.6 
2672 S2-80 -3 a99XA619 1762 99.8 61.5 19 5 4.9 4.8 1.9 71.5 119.3 
2673 S2-81 -1 B99XA619 1771 74.2 60.3 18 4 1.0 3.1 2.0 71.0 98.7 
2673 S2-81 -2 H99XA619 1772 93.5 60.3 19 7 0.0 7.9 1.0 69.5 99.4 
2675 S2-83 -2 H99XA619 1791 102.1 60.9 19.9 1.0 7.9 1.0 72.5 116.7 
2675 S2-83 -3 H99XA619 1792 85.0 59.2 18 9 0.0 4.1 1.0 72.0 111.0 
2676 S2-84 -1 H99XA619 1801 78.2 58.6 18 2 0.0 3.1 1.0 70.0 97.9 
2676 S2-84 -2 H99XA619 1802 93.9 61.5 20 5 1.0 2.0 2.9 70.5 98.9 
2678 S2-86 -3 H99XA619 1821 94.7 62.1 20 0 1.9 6.7 2.9 72.0 119.3 
2678 S2-86 -4 H99XA619 1822 83.8 59.7 21 9 6.1 7.0 1.0 71.0 114.6 
2680 S2-88 -1 a99XA619 1831 91.5 60.9 20 5 2.0 7.9 1.0 73.0 115.5 
2680 S2-88 -2 aggxA6i9 1832 72.1 60.3 20 4 7.8 11.0 2.0 72.5 111.2 
2683 82-91 -1 HggxA6i9 1851 81.0 60.3 20 4 1.0 5.0 2.0 70.5 107.2 
2683 82-91 -2 H99XA619 1852 88.4 58.0 19 5 7.2 3.1 0.0 72.0 109.8 
2684 82-92 -1 H9gXA619 1861 • 87.8 59.2 22 4 1.0 5.1 1.0 70.5 109.4 
2684 82-92 -2 aggxAeig 1862 83.2 59.2 21.0 9.0 6.1 2.0 69.5 101.3 
2685 82-93 -1 aggxA6ig 1871 90.7 62.1 19.0 0.0 4.8 0.0 70.5 109.6 
2685 82-93 -2 B99XA619 1872 90.5 61.5 22 0 1.0 1.9 1.9 70.5 107.6 
2687 S2-95 -1 B99XA619 1891 91.2 58.6 23.1 5.1 4.1 0.0 72.0 124.5 
2687 82-95 -3 H9gXA619 1892 71.9 59.2 19 7 0.0 5.0 2.0 69.5 104.3 
2688 82-96 -3 B99XA619 1901 89.3 61.5 20 9 1.9 6.8 1.0 70.0 109.8 
2688 82-96 -4 a99XA619 1902 98.9 59.7 22.9 1.0 7.0 0.0 70.5 108.7 
2689 82-97 -1 H9gXA619 1911 88.9 59.7 21 9 9.2 4.1 2.0 69.0 96.8 
2689 82-97 -2 a99XA619 1912 95.8 59.2 23 0 0.0 3.0 5.0 69.0 89.0 
2690 82-98 -1 H99XA619 1921 79.6 58.0 21 6 10.3 5.2 3.1 71.0 122.2 
2690 82-98 -2 a99XA619 1922 99.3 56.8 23 2 5.3 2.1 2.2 72.0 121.0 
2691 82-99 -1 a99XA619 1931 94.4 59.7 23.8 3.1 5.0 3.0 72.5 126.7 
2691 82-99 -2 H99XA619 1932 90.5 57.4 22 1 0.0 5.2 1.1 72.5 109.9 
2692 82-100 -1 aggxA6ig 1941 94.3 61.5 22 7 0.0 9.7 1.0 70.5 101.7 
2692 82-100 -2 aggxA6ig 1942 90.5 60.9 23 7 2.0 5.8 1.0 70.0 107.4 
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2693 S2-101-1 / a99XA619 1951 98 5 59.2 22 9 6.1 10.1 2 0 73 5 123.7 
2693 S2-101-3 / HggxA6ig 1952 79 4 59.2 20 4 6.8 6.1 0 0 72.0 120.8 
2694 S2-102-2 / B9gXA619 1961 91 4 58.6 22 0 3.1 5.1 1 0 69.0 104.0 
2694 S2-102-3 / H99XA619 1962 88 1 60.9 22 7 3.0 11.8 0 0 70 5 108.7 
2695 82-103-1 / H99XA619 1971 89 5 61.5 20 5 5.8 3.9 1 0 71 5 105.7 
2695 32-103-4 / B99XA619 1972 111 6 58.0 22 4 6.3 3.1 1 0 70 5 112.7 
2686 S2-104-1 / H99XA619 1981 91 7 59.2 21 5 . 1.0 9.8 2 0 70 5 114.2 
2696 S2-104-2 / a99XA619 1982 113 0 57.4 23 5 1.0 5.2 0 0 70 5 96.3 
2697 S2-105-1 / H99XA619 1991 76 0 56.8 20 9 3.1 5.3 .2 1 71 0 110.4 
2697 S2-105-2 / H99XA619 1992 95 5 57.4 23 1 0.0 5.2 3 1 69 5 82.9 
2732 S2-1 -1 / M017XMBS2040 2011 130 6 59.2 21.6 4.9 6.1 0 0 72 5 112.0 
2732 S2-1 -2 / M017XMBS2040 2012 107 5 58.6 21 2 0.0 5.1 1 0 72 5 121.7 
2733 S2-2 -2 M017XMBS2040 2021 125 5 60.9 20 9 2.0 3 9 0 0 73.5 122.3 
2733 S2-2 -4 M017XMBS2040 2022 109 7 60.3 20 4 3.0 9 9 2 0 73.0 122.1 
2734 S2-3 -1 M017XMBS2040 2031 111 2 60.3 24 4 4.0 2 0 0 0 72.5 119.1 
2734 S2-3 -2 M017XMBS2040 2032 103 1 60.9 24 3 4.9 2 0 0 0 73.5 123.3 
2735 S2-4 -1 M017XMBS2040 2041 108 3 59.2 21 4 5.1 6 0 2 0 73.0 122.6 
2735 S2-4 -2 M017XMBS2040 2042 109 6 61.5 20.4 2.9 2 9 0 0 72.5 117.6 
2736 S2-5 -1 M017XMBS2040 2051 106.5 60.3 20 7 6.0 7.8 3 0 73.0 122.7 
2736 S2-5 -4 M017XMBS2040 2052 104 8 60.9 19 7 3.9 7 8 1 9 73.0 121.2 
2737 S2-6 -1 M017XMBS2040 2061 107 8 58.6 22 6 0.0 2 0 3 1 73.0 132.4 
2737 S2-6 -2 M017XMBS2040 2062 105 2 60.9 21 9 11.9 1 0 3 0 73.0 124.3 
2738 S2-7 -1 M017XMBS2040 2071 121 7 60.9 22 9 2.0 2 9 0 0 74.5 115.2 
2738 S2-7 -2 M017XMBS2040 2072 110 8 62.1 25 1 1.0 3 8 1 0 74.0 124.2 
2739 S2-8 -1 M017XMBS2040 2081 100.8 59.2 21 5 0 0 5.1 0.0 72.5 118.0 
2739 S2-8 -2 M017XMBS2040 2082 102.2 62.1 23 0 0 0 3.8 0.0 73.0 114.6 
2740 S2-9 -1 M017XMBS2040 2091 117.6 59.7 21 6 3 0 3.9 1.0 73.0 125.2 
2740 S2-9 -2 M017XMBS2040 2092 118.6 60.9 21 9 7 0 1.0 0.0 73.5 129.7 
2741 S2-10 
-1 M017XMBS2040 2101 100.9 59.7 23 9 1 0 1.0 2.0 73.5 121.5 
2741 S2-10 -2 M017XMBS2040 2102 104.6 59.7 24 2 0 0 2.0 0.0 73.0 124.9 
2742 S2-11 -2 M017XMBS2040 2111 115.5 60 9 22.3 1. 0 3.9 1.0 73.0 118.7 
2742 S2-11 -3 M017XMBS2040 2112 113.4 57 4 19.7 1. 0 1.0 0.0 73.0 124.0 
2846 S2-115 -2 M017XMBS2040 2121 117.1 60 3 21.0 1. 0 1.9 1.0 72.5 127.5 
2846 S2-115 5 M017XMBS2040 2122 75.0 61 5 19.7 .0. 0 0.0 0.0 74.0 129.9 
2745 S2-14 
-1 M017XMBS2040 2141 115.0 58 0 21.9 0. 0 2.0 0.0 75.0 125.3 
2745 S2-14 -2 M017XMBS2040 2142 103.6 60 9 21.9 2. 9 4.8 0.0 72.5 113.9 
2747 S2-16 
-1 M017XMBS2040 2161 118.2 62 1 20.8 1 0 2.9 1.0 73.0 125.1 
2747 S2-16 -2 M017XMBS2040 2162 100.7 59 2 18.9 1 0 4.0 0.0 73.0 116.4 
2748 S2-17 -4 M017XMBS2040 2171 97.5 57 4 22.1 5 2 3.1 2.1 74.5 126.1 
2748 S2-17 -5 M017XMBS2040 2172 120.5 60 9 22.7 1 0 4.0 0.0 73.0 116.8 
2749 S2-18 -1 M017XMBS2040 2181 116.5 61 5 22.0 0 0 4.8 5.8 73.5 124.6 
2749 S2-18 -2 M017XMBS2040 2182 115.0 59.2 23.0 2 0 7.0 3.0 73.0 130.0 
2751 S2-20 -1 M017XMBS2040 2201 101.6 58.0 22.5 6.2 10.4 1.0 72.5 122.8 
2751 S2-20 -2 M017XMBS2040 2202 112.8 60 3 19.2 0 0 6.1 1.0 71.5 112.7 
2752 S2-21 -1 M017XMBS2040 2211 101.7 61 5 23.4 3 9 6.8 0.0 74.5 121.9 
2752 S2-21 -2 M017XMBS2040 2212 114.9 56 2 23.1 0 0 8.3 0.0 74.0 134.8 
2753 S2-22 -1 M017XMBS2040 2221 115.5 62 1 22.7 0 0 1.9 1.9 73.5 133.6 
2753 S2-22 -2 M017XMBS2040 2222 112.8 62 1 21.1 1 9 2.9 1.0 74.5 136.7 
2754 S2-23 
-1 M017XMBS2040 2231 113.5 58 6 21.7 0 0 2.0 1.0 73.0 123.8 
2754 S2-23 -2 M017XMBS2040 2232 99.0 58 6 21.9 5 2 4.1 0.0 73.0 130.4 
2756 S2-25 -1 M017XMBS2040 2241 108.4 59 2 21.2 2 0 3.9 0.0 74.0 126.9 
2756 S2-25 -2 M017XMBS2040 2242 108.9 60.3 20.7 4 0 2.9 2.9 73.5 129.3 
2847 S2-116 -1 M017XMBS2040 2261 96.6 60 9 23.6 5 9 1.0 1.0 73.5 143.8 
2847 S2-116 -3 M017XMBS2040 2262 107.9 60 9 25.5 8 8 3.0 7.0 75.0 145.1 
PEDIGREE 
2760 S2-29 -1 M017XMBS2040 
2760 S2-29 -2 M017XMBS2040 
2761 S2-30 -1 M017XMBS2040 
2761 S2-30 -2 M017XMBS2040 
2763 S2-32 -1 M017XMBS2040 
2763 S2-32 -2 M017XMBS2040 
2764 S2-33 -1 M017XMB52040 
2764 S2-33 -2 M017XMB52040 
2765 S2-34 -1 M017XMBS2040 
2765 S2-•34 -2 M01755MBS2040 
2766 S2-•35 -1 M017XMBS2040 
2766 S2-35 -4 M017XMB52040 
2767 S2-36 -1 K017XMB52040 
2767 S2-36 -2 M017XMB52040 
2768 S2-37 -2 M017XMB52040 
2768 S2-•37 -3 M017XMBS2040 
2769 S2-•38 -1 M017XMB52040 
2769 S2-•38 -3 M017XMB52040 
2770 S2-39 -1 M017XMB52040 
2770 S2-39 -2 M017XMBS2040 
2772 S2-•41 -1 M017XMB52040 
2772 S2-41 -4 M017XMBS2040 
2773 S2-•42 -2 M017XMBS2040 
2773 S2-•42 -3 M017XMBS2040 
2774 S2-43 -1 M017XMBS2040 
2774 S2-•43 -3 M017XMBS2040 
2775 S2-•44 -1 M017XMB52040 
2775 S2-•44 -3 M017XMBS2040 
2777 S2-•46 -1 M017XMBS2040 
2777 S2-46 -3 M017XMB52040 
2779 S2-48 -2 M017XMBS2040 
2779 S2-48 -3 M017XMBS2040 
2780 52-49 -2 M017XMBS2040 
2780 S2-•49 -4 M017XMB52040 
2781 S2-•50 -1 M017XMB52040 
2781 S2-50 -2 M017XMB52040 
2784 S2-53 -1 M017XMBS2040 
2784 S2-•53 -2 M017XMBS2040 
2785 S2-54 -1 M017XMB52040 
2785 S2-54 -3 M017XMBS2040 
2786 S2-•55 -1 M017XMBS2040 
2786 S2-55 -2 M017XMB52040 
2787 S2-56 -1 M017XMBS2040 
2787 S2-56 -2 M017XMBS2040 
2788 S2-57 -2 M017XMBS2040 
2788 32-•57 -3 M017XMBS2040 
2790 52-59 -1 M017XMB52040 
2790 52-•59 -2 M017XMB52040 
2792 52-61 -1 M017XMBS2040 
2792 52-•61 -2 M017XMB52040 
2794 52-63 -1 M017XMB52040 
2794 52-•63 -2 M017XMB52040 
2795 52-•64 -1 M017XMBS2Q4Q 
2795 52--64 -2 M017XMBS2040 
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2271 111. 0 60. 3 21.9 6. 9 7.9 1.0 73.0 128.0 
2272 96. 7 61. 5 23.3 1. 0 6.8 0.0 73.0 132.1 
2281 106. ,3 60. 9 21.0 2. 0 4.9 2.9 74.0 129.7 
2282 92. ,3 60. 9 22.0 3. 0 5.8 4.0 73.5 114.1 
2291 96. ,3 59. 2 21.8 1. 9 5.0 1.0 73.5 127.4 
2292 106.2 58. 6 24.6 4. 2 1.0 2.0 75.0 130.3 
2301 97, ,0 60. ,3 21.9 . 12. 2 2.0 0.0 73.5 123.6 
2302 117, ,8 61, 5 20.9 2. 9 4.8 1.9 72.0 128.6 
2311 90, .0 58. 6 23.2 0. 0 2.0 .4.1 73.0 122.0 
2312 114, .7 62. 1 21.4 0, ,0 4.8 3.8 74.0 123.7 
2321 102, .4 62. 1 24.9 6.7 7.7 0.0 75.0 133.4 
2322 108, .9 58. 6 23.1 2, ,0 3.1 0.0 73.0 115.2 
2331 106. 5 59. ,7 23.0 0, ,0 5.1 5.1 73.0 122.5 
2332 107, .0 59. 7 22.9 0, ,0 2.0 1.0 73.5 131.8 
2341 101, .7 59. 7 21.2 2, ,0 9.9 1.0 72.5 118.9 
2342 106, .9 60. 3 21.1 2, ,0 5.0 2.0 72.5 117.9 
2351 88 .0 58 .6 22.4 8, ,1 12.3 2.1 73.0 140.0 
2352 114 .6 60, .3 24.2 1, .0 3.9 2.0 73.0 134.8 
2361 91 .8 62, .1 22.8 3, .8 1.9 1.0 74.0 127.1 
2362 91 .7 60, .3 23.0 0, ,0 1.0 0.0 73.5 127.2 
2371 105 .6 60, .3 24.3 8, ,0 5.0 1.0 73.0 117.3 
2372 121, .2 59, .2 21.1 1, ,0 7.1 2.0 74.0 122.6 
2381 96 .1 61, ,5 20.5 1, .0 1.0 1.9 73.0 133.1 
2382 108, .9 59, .2 22.0 0, ,0 5.0 0.0 72.5 123.3 
2391 105 .7 60 .9 21.6 0, .0 3.0 0.0 73.0 129.4 
2392 102 .7 60, .9 23.5 19, .0 6.8 0.0 74.0 135.6 
2401 109, .1 60, .9 23.2 5, .9 7.8 2.9 73.5 136.4 
2402 108, .9 57, ,4 21.4 1, ,0 2.1 1.0 73.0 129.8 
2421 102, .0 62, .1 22.1 6, .7 4.8 1.0 76.0 142.3 
2422 105, .9 58. 6 21.4 1, ,1 3.1 0.0 74.5 134.7 
2431 97 .4 58.6 21.0 1, .0 2.0 1.1 74.5 130.6 
2432 101, .6 61. ,5 20.4 6, ,7 1.9 0.0 73.5 129.7 
2441 84, .8 60. 9 22.6 3, ,9 2.9 1.0 74.0 138.5 
2442 96, ,1 60. ,3 21.6 0, .0 4.9 0.0 75.0 139.7 
2451 80. 4 59. 7 22.4 0, .0 11.8 0.0 75.5 148.0 
2452 89. 6 56, .2 22.6 1, 0 6.3 0.0 75.0 143.7 
2471 101. 1 61, ,5 21.4 0. 0 3.9 2.0 73.5 130.6 
2472 106. ,3 60, ,3 22.2 0, 0 5.9 2.0 75.5 134.4 
2481 107, .3 59, .7 23.9 13, ,8 1.9 1.9 73.0 123.8 
2482 101. ,8 61, ,5 21.5 3, ,9 3.9 0.0 73.0 127.5 
2491 80. 3 59.7 20.6 2, 0 3.1 2.0 74.0 124.5 
2492 96. 1 58, ,0 22.1 4, ,1 3.0 1.1 74.0 130.7 
2501 112. 4 56, .8 22.6 0. 0 3.1 3.2 74.5 134.2 
2502 109.6 58, ,6 21.3 4. 3 4.2 2.9 75.5 130.8 
2511 93.1 60, 9 21.4 2. 9 7.8 2.9 73.0 127.3 
2512 94. ,7 60, .9 22.8 4, .0 6.9 1.0 74.0 133.1 
2521 120. ,3 61.5 21.9 0. ,0 3.9 1.9 74.0 128.5 
2522 118. ,3 59, ,7 23.4 2, 0 3.1 2.0 72.5 126.9 
2531 92.7 59, ,7 20.5 6, ,1 5.1 0.0 74.0 136.2 
2532 92. ,0 60, .3 21.4 1, ,0 5.9 4.9 75.0 146.9 
2541 104. ,2 60, ,3 20.9 0, ,0 2.0 1.0 75.0 140.2 
2542 97. ,2 59, .2 21.1 7, ,0 2.0 0.0 74.5 127.4 
2551 101, .8 60.9 23.5 2, .0 4.0 0.0 74.0 136.4 
2552 94 .8 62 .1 21.5 2, .9 12.5 0.0 74.5 146.8 
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2796 S2-65 -2 M017XMBS2040 2561 100 5 60 9 19.8 1. 0 4.9 1.0 74 5 145.0 
2796 S2-65 -3 M017XMBS2040 2562 105 8 59.7 24.1 7. 0 4.0 1.0 74 5 142.5 
2798 S2-67 -1 M017XMBS2040 2581 104. 6 58. 6 22.2 1. 0 6.1 0.0 73 0 128.0 
2798 S2-67 -2 M017XMBS2040 2582 97. 6 59. 7 19.7 0. 0 4.0 0.0 73 5 132.6 
2799 S2-68 -2 M017XMBS2040 2591 92. 7 62 1 20.7 2. 9 7.7 1.0 74 0 128.0 
2799 S2-68 -3 M017XMBS2040 2592 106 4 59 7 22.7 3. 1 5.9 0.0 74 0 131.1 
2800 32-69 -1 M017XMBS2040 2601 97 7 61 5 20.5 . 11.6 8.8 0.0 75 0 139.4 
2800 S2-69 -3 M017XMBS2040 2602 98 5 59 7 22.4 0. 0 7.0 0.0 74 0 140.7 
2801 S2-70 -1 M017XMB32040 2611 106. 3 53. 8 24.0 1. 1 1.1 .1.1 74 0 121.0 
2801 S2-70 -2 M017XMB32040 2612 116. 9 61. 5 22.3 1. 0 3.9 3.9 76.0 138.6 
2803 S2-72 -1 M017XMBS2040 2631 110. 7 59. 2 24.0 5. 0 4.0 0.0 74 0 128.5 
2803 S2-72 -3 M017XMBS2040 2632 101. 0 60. 3 24.7 1. 0 8.0 0.0 75 0 137.9 
2808 S2-77 -1 M017XMBS2040 2661 91 8 60 9 21.2 13. 5 3.9 2.0 75 0 148.7 
2808 S2-77 -4 M017XMBS2040 2662 119 8 60 9 22.1 6. 9 7.8 2.0 74 5 135.3 
2811 S2-80 -1 M017XMB32040 2681 96 4 59 7 20.2 1. 0 8.1 5.0 75.0 136.9 
2811 S2-80 -2 M017XMB32040 2682 106 6 61 5 22.4 0. 0 4.9 1.9 74 0 136.4 
2813 S2-82 -1 M017XMB32040 2701 92 1 60 9 23.1 0. 0 4.0 3.0 74 0 133.3 
2813 S2-82 -2 M017XMBS2040 2702 97 5 58 6 21.7 2. 0 2.0 7.2 73 5 135.1 
2815 S2-84 -1 M017XMBS2040 2711 88 7 60 9 23.9 9.7 8.9 0.0 74 5 130.3 
2815 S2-B4 -3 M017XMBS2040 2712 91 7 59.2 21.7 8 1 7.0 3.0 74 5 137.7 
2816 32-85 -1 M017XMBS2040 2721 98 8 57 4 21.4 6 1 7.4 0.0 74 0 133.7 
2816 32-85 -2 M017XMB32040 2722 98 7 60 3 21.7 2 0 2.0 2.0 75 0 142.4 
2817 32-86 -1 M017XMB32040 2731 85 8 60 3 22.4 2 0 9.9 1.0 76.0 146.9 
2817 32-86 -3 M017XMBS2040 2732 105 6 60 3 22.9 0 0 4.0 2.0 73 5 137.4 
2819 32-88 -1 M017XMB32040 2741 97 6 62 1 20.1 0 0 5.8 0.0 74 0 134.2 
2819 32-88 -2 M017XMB32040 2742 93 2 58 6 18.9 0 0 7.2 5.2 73 5 129.9 
2820 32-89 -1 M017XMBS2040 2751 117 8 61 5 22.5 3 9 2.9 1.0 75 0 131.9 
2820 32-89 -3 M017XMB32040 2752 108 8 61 5 21.9 2 9 3.9 0.0 74 0 129.3 
2821 32-90 -1 M017XMBS2040 2761 84 3 60 9 23.9 3 9 8.8 2.0 74 5 143.4 
2821 32-90 -2 M017XMBS2040 2762 98 8 62 1 22.5 0 0 4.8 2.9 75 0 139.7 
2822 32-91 -1 M017XMBS2040 2771 76 2 59.7 23.5 4 0 2.0 0.0 74 0 132.9 
2822 32-91 -2 M017XMBS2040 2772 117 5 61 5 24.0 8 8 4.8 0.0 74 .5 128.2 
2824 32-93 -1 M017XMBS2040 2791 92 9 58 0 22.0 8 2 2.1 1.0 76 5 144.6 
2824 32-93 -2 M017XMBS2040 2792 82 4 60.3 21.6 5 1 5.9 1.9 76 0 147.8 
2825 32-94 -2 M017XMBS2040 2801 120 6 60 9 21.1 1 0 4.9 3.0 73 0 132.7 
2825 S2-94 -3 M017XMBS2040 2802 100 .1 61 5 21.2 0 0 2.9 1.0 75.0 142.1 
2826 32-95 -1 M017XMBS2040 2811 88 .3 61 5 21.1 7 7 3.9 4.9 75 .5 154.4 
2826 32-95 -2 M017XMBS2040 2812 87 .3 60 .9 20.4 1 0 7.9 4.0 77 .0 150.4 
2827 32-96 -1 M017XMBS2040 2821 85 .9 59 7 21.5 0 0 10.3 0.0 75 .0 143.8 
2827 32-96 -4 M017XMB32040 2822 104 4 60 3 20.3 1 0 11.8 4.0 75 .0 144.6 
2848 32-117 -1 M017XMBS2040 2831 94 .7 62 1 21.0 2 9 10.6 1.0 74 .0 137.4 
2848 32-117 -5 M017XMBS2040 2832 85 5 59 2 19.9 5 0 4.1 2.0 76 .0 147.9 
2849 32-118 -1 M017XMBS2040 2841 78 .7 58 .6 20.5 7 1 1.0 0.0 74 .0 136.3 
2849 32-118 -2 M017XMBS2040 2842 90 .9 56 2 19.9 2 2 8.4 0.0 74 .5 134.6 
2832 32-101 -2 M017XMBS2040 2871 93 0 56 8 20.9 6 0 3.0 1.0 75 .0 144.5 
2832 32-101 -3 M017XMB32040 2872 79 8 58 0 22.5 4 3 7.0 1.1 75 .0 139.9 
2833 32-102 -1 M017XMB32040 2881 100 8 58 0 22.5 3 1 3.1 3.1 75.5 139.1 
2833 32-102 -2 M017XMB32040 2882 101 5 60 9 20.0 3 9 6.9 2.0 74 0 140.2 
2834 32-103 -1 K017XMBS2040 2891 95 0 60 9 20.9 2 9 5.9 3.8 75 5 148.8 
2834 32-103 -2 M017XMBS2040 2892 101 0 62 1 22.4 14 4 5.8 3.8 77 0 155.9 
2837 32-106 -1 M017XMB32040 2921 93 6 61 5 21.1 12 5 1.0 0.0 74 5 134.5 
2837 S2-106 -2 M017XMBS2040 2922 78 2 59 7 22.9 3 0 6.0 1.0 74 5 131.8 
2839 32-108 -1 M017XM5S2040 2941 102 5 59 7 21.1 2 9 4.0 0.0 74 0 136.7 
2839 32-108 -3 M017XMB32040 2942 80 0 59 2 20.7 1 0 6.1 6.0 75 5 138.7 
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2840 S2-•109-1 / M017XMBS2040 2951 110, .9 59.2 23. 6 6.0 1.0 1.0 74.5 134.6 
2840 S2-109-2 / M017XMBS2040 2952 88, .6 57.4 23. ,6 5.4 4.2 0.0 75.5 137.7 
2842 S2-111-1 / M017XMBS2040 2971 86. 6 59.2 21. ,3 15.5 7.0 2.9 75.0 140.6 
2842 S2-111-2 / M017XMBS2040 2972 92. 6 60.9 24. 2 2.9 4.9 1.0 74.5 134.1 
2843 S2-112-1 / M017XMBS2040 2981 88. ,1 59.2 22. ,1 0.0 4.0 0.0 74.5 150.4 
2643 S2-112-2 / M017XMBS2040 2982 102. ,5 57.4 21. ,1 2.1 7.4 4.1 75.5 154.1 
2844 S2-113-1 / M017XMBS2040 2991 92. 8 61.5 22. ,4 . 2.9 5.8 3.8 74.5 142.6 
2844 S2-•113-3 / M017XMBS2040 2992 102. ,5 61.5 20. 1 0.0 6.8 0.0 72.5 139.4 
EXPERIMENT MEAN 96. 0 59.9 21. 1 2.7 5.7 1.3 72.0 116.6 
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APPENDIX J. ENTRY MEANS OF TRAITS EVALUATED IN THE TESTCROSS 
EXPERIMENT CONDUCTED NEAR ANKENY IN 1987 
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PEDIGREE 
2698 S2-106-1 H99XA619 
2698 S2-106-2 H99XA619 
2593 S2-1 -1 H99XA619 
2593 S2-1 -2 H99XA619 
2595 S2-3 -1 H99XA619 
2595 S2-3 -2 H99XA619 
2596 S2-4 -1 H99XA619 
2596 S2-4 -2 H99XA6ig 
2598 S2-6 -1 H99XA619 
2598 S2-6 -2 H99XA619 
2599 S2-7 -1 B99XA619 
2599 82-7 -2 H99XA619 
2600 S2-8 -1 H99XA619 
2600 32-8 -2 H99XA619 
2602 S2-10 -2 H99XA619 
2602 S2-10 -3 H99XA619 
2603 S2-11 -1 H99XA619 
2603 S2-11 -2 H99XA619 
2605 S2-13 -3 H99XA619 
2605 S2-13 -5 H99XA619 
2606 S2-14 -1 H99XA619 
2606 S2-14 -4 H99XA619 
2607 S2-15 -3 H99XA619 
2607 S2-15 -5 H99XA619 
2609 S2-17 -2 B99XA619 
2609 S2-17 -3 H99XA619 
2610 S2-18 -2 H99XA619 
2610 S2-18 -3 a99XA619 
2611 S2-19 -1 H99XA619 
2611 S2-19 -2 H99XA619 
2612 S2-20 -1 H99XA619 
2612 S2-20 -4 H99XA619 
2613 S2-21 -1 H99XA619 
2613 S2-21 -4 a99XA619 
2614 S2-22 -2 H99XA619 
2614 S2-•22 -3 H99XA619 
2615 S2-23 -1 B99XA619 
2615 S2-•23 -2 H99XA619 
2616 S2-•24 -1 H99XA619 
2616 S2-•24 -2 H99XA619 
2617 S2--25 -2 H99XA619 
2617 S2--25 -3 H99XA619 
2619 S2-27 -4 H99XA619 
2619 S2-27 -5 H99XA619 
2621 S2-•29 -1 H99XA619 
2621 32--29 -4 H99XA619 
2622 32--30 -1 B99XA619 
2622 32--30 -2 H99XA619 
2623 32-31 -2 B99XA619 
2623 32--31 -3 B99XA619 
2625 32--33 -2 B99XA619 
2625 32-33 -3 B99XA619 
2627 32-35 -1 B99XA619 
2627 32--35 -3 H99XA619 
FLANT3 ROOT STALK DROP 
ÎNTRÏ YIELD PER HA MOIST LODGED LODGED EARS 
q/HA XIOOO % Z Z Z 
1001 63, ,1 51, .4 15.5 28.3 2.6 2.3 
1002 64.1 60, ,9 14.6 22.7 1.0 0.0 
1011 64. ,9 59, 2 15.4 1.1 1.1 0.0 
1012 62. 0 49, ,6 16.6 0.0 13.3 0.0 
1031 67. ,4 45, .4 15.2 10.4 1.2 0.0 
1032 52, .1 52, 0 17.1 5.0 5.1 1.4 
1041 79. ,3 57, 4 15.4 12.0 4.2 0.0 
1042 77, ,5 56, 2 15.2 7.1 6.4 2.1 
1061 78, .7 55, ,6 18.5 0.0 2.2 2.3 
1062 74, ,1 55, 0 16.3 1.9 1'.9 0.0 
1071 73, .6 57, 4 18.1 1.0 2.1 0.0 
1072 74, ,0 47, 8 15.9 0.0 1.1 0.0 
1081 84, 7 54, 4 17.7 3.1 0.0 2.3 
1082 71, .1 53. 8 16.0 1.2 3.3 0.0 
1091 75, .9 54, 4 14.7 2.3 1.1 0.0 
1092 72, 7 53, 8 15.0 4.9 12.4 1.0 
1101 77.9 56. 2 16.6 2.1 6.4 2.2 
1102 89.5 58. 0 15.2 0.0 4.1 0.0 
1121 89, 2 58. 6 15.7 34.7 0.0 1.0 
1122 89, 0 55. 0 16.0 1.2 2.0 2.2 
1131 71, .8 56. 2 16.9 0.0 5.3 0.0 
1132 74, 0 55. 6 17.0 0.0 3.2 0.0 
1141 74, ,4 57. 4 15.4 0.0 2.1 3.1 
1142 84, .3 53.2 15.8 6.8 4.5 1.1 
1161 84, ,3 55. 6 16.1 1.0 5.6 3.2 
1162 91, ,3 59, 7 15.0 7.1 6.0 1.0 
1171 77.0 59, 2 16.0 1.0 9.3 2.0 
1172 69.5 59, 2 14.7 7.1 6.1 2.0 
1181 71, ,6 61, ,5 14.2 17.4 4.8 1.0 
1182 73, ,8 57, ,4 15.8 0.0 1.0 3.4 
1191 66. ,9 55, ,0 15.3 2.2 1.1 5.4 
1192 79, .7 55. ,0 14.9 0.0 1.0 1.2 
1201 84. 9 59. ,7 16.8 10.0 2.0 0.0 
1202 74. 0 54. 4 16.5 0.0 1.0 2.2 
1211 77. 6 59. 2 16.4 4.2 1.0 0.0 
1212 65, .6 50.2 15.2 0.0 2.1 0.0 
1221 75 .0 50. 8 15.0 0.0 4.8 3.1 
1222 73 .9 56. 2 16.4 0.0 4.3 1.1 
1231 97 .0 54, .4 16.3 13.8 5.6 0.0 
1232 83 .1 54, .4 15.7 0.0 4.4 0.0 
1241 79 .6 53.2 15.7 6.8 2.3 5.7 
1242 80 .8 51, .4 15.7 3.5 0.0 1.1 
1261 74 .1 55 ,0 18.6 4.7 3.5 0.0 
1262 80 .5 55 .0 17.9 0.0 4.3 2.2 
1271 76 .9 60 .3 14.5 4.0 0.0 0.0 
1272 66 .6 56 .8 16.6 4.2 1.0 0.0 
1281 73 .0 47 .8 15.4 5.0 3.9 1.2 
1282 73 .4 44 .8 16.2 0.0 1.2 0.0 
1291 70 .1 54 .4 14.7 1.1 5.5 6.6 
1292 72 .7 56 .8 15.6 11.0 5.3 0.0 
1301 65 .5 50 .2 15.6 1.1 6.2 2.7 
1302 87 .1 57 .4 15.2 10.2 0.0 0.0 
1321 62 .0 44 .8 16.7 5.4 4.3 1.7 
1322 75 .8 59, .7 15.8 12.0 3.0 4.0 
210 
PLANTS RCX)I STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XLOOO Z X Z Z 
2528 S2-36 -1 H99XA619 1331 91.4 58.6 16 1 3.1 4.0 3.0 
2628 S2-36 -2 H99XA619 1332 75.3 59.2 16 8 1.0 4.2 1.0 
2630 S2-38 -1 H99XA619 1351 70.3 58.6 16 1 22.4 4.0 2.0 
2630 S2-38 -2 H99XA619 1352 73.0 56.8 16 2 8.4 1.0 0.0 
2631 S2-39 -1 H99XA619 1361 76.2 47.2 14 9 4.7 0.0 3.3 
2631 S2-39 -2 H99XA619 1362 78.2 51.4 16.2 7.0 1.2 4.7 
2632 S2-40 -1 H99XA619 1371 72.7 53.2 16.4 13.3 4.5 3.1 
2632 S2-40 -2 H99XA619 1372 65.6 45.4 15.2 1.4 1.4 1.4 
2633 S2-41 -1 H99XA619 1381 72.4 55.6 14 3 13.5 q.o 1.1 
2633 S2-41 -2 H99XA619 1382 72.5 53.2 15.9 0.0 0.0 1.0 
2634 S2-42 -3 a99XA619 1391 73.4 59.2 14 7 13.4 1.0 0.0 
2634 S2-42 5 H99XA619 1392 61.5 56.8 15 5 5.4 2.3 0.0 
2635 S2-43 -2 H99XA619 1401 68.2 52.0 16 4 1.1 4.6 0.0 
2635 S2-43 -5 H99XA619 1402 77.7 56.8 15 6 6.3 3.1 4.3 
2636 S2-44 -1 H99XA619 1411 60.3 50.8 16 8 5.3 3.4 3.4 
2636 S2-44 -4 H99XA619 1412 61.8 49.0 14 1 9.3 0.0 0.0 
2637 S2-45 -1 H99XA619 1421 73.0 55.0 15 7 8.9 3.2 . 0.0 
2637 S2-45 -2 H99XA619 1422 63.1 58.0 14 9 6.5 1.0 3.2 
2638 S2-46 -1 H99XA619 1431 74.3 59.2 14 3 0.0 2.1 2.0 
2638 S2-46 -2 H99XA619 1432 80.1 56.2 16 0 18.1 4.3 3.2 
2639 S2-47 -1 H99XA619 1441 70.6 54.4 16 0 12.1 3.3 1.1 
2639 S2-47 -2 H99XA619 1442 75.3 60.9 14 9 21.3 4.9 1.0 
2640 S2-48 -1 H99XA619 1451 76.9 56.2 17 6 18.9 2.1 0.0 
2640 S2-48 -3 H99XA619 14 S2 76.2 52.0 15 8 25.4 5.8 0.0 
2641 32-49 -1 H99XA619 1461 81.1 48.4 15 5 13.9 2.5 1.1 
2641 S2-49 -3 H99XA619 1462 64.6 53.2 14 2 12.3 3.3 4.4 
2642 S2-50 -1 H99XA619 1471 79.9 52.6 15 6 16.7 4.6 2.2 
2642 S2-50 -2 H99XA619 1472 66.9 60.3 15.0 17.7 2.9 2.9 
2643 S2-51 -1 H99XA619 1481 77.1 49.0 16 6 3.5 1.2 0.0 
2643 S2-51 -2 B99XA619 1482 80.6 53.2 16 3 28.5 2.3 0.0 
2644 S2-S2 -1 B99XA619 1491 64.4 56.8 17 4 5.2 0.0 2.1 
2644 S2-52 -2 H99XA619 1492 73.0 53.8 15.2 10.4 0.0 0.0 
2645 S2-53 -1 H99XA619 1501 60.7 52.6 14 2 6.3 2.1 0.0 
2645 52-53 -2 H99XA619 1502 69.7 55.6 15 1 23.7 3.2 2.9 
2646 S2-54 -1 H99XA619 1511 90.3 53.8 15 2 3.1 2.4 1.0 
2646 S2-54 -2 H99XA619 1512 76.2 55.0 15 7 6.3 3.2 2.3 
2647 S2-55 -2 H99XA619 1521 64.0 50.2 14 8 2.3 0.0 1.3 
2647 S2-55 -3 H9gXA6ig 1522 67.5 55.0 16 9 12.4 3.3 0.0 
2648 S2-56 -1 H99XA619 1531 61.1 44.2 15 8 22.8 6.7 2.5 
2648 S2-56 -2 H99XA619 1532 57.2 49.6 14 6 21.6 6.0 3.6 
2649 S2-S7 -2 H99XA619 1541 67.8 56.8 16 1 6.1 3.2 4.3 
2649 S2-57 -4 H99XA619 1542 76.7 58.0 14 0 7.8 3.9 6.3 
2650 S2-58 -3 B99XA619 1551 62.7 46.6 15.1 11.6 6.4 0.0 
2650 S2-58 -4 H99XA619 1552 62.1 41.2 15 1 3.3 13.8 2.9 
2651 S2-59 -1 H99XA619 1561 67.9 57.4 15 1 5.2 3.1 2.1 
2651 S2-59 -2 H99XA6ig 1562 75.1 51.4 15.8 7.1 0.0 0.0 
2700 S2-108-1 H99XA619 1571 71.3 53.8 15.6 28.9 4.3 0.0 
2700 S2-108-2 H99XA6ig 1572 60.5 41.8 14.8 11.2 7.3 2.8 
2653 S2-61 -1 H99XA619 1581 82.3 50.8 15 7 0.0 2.2 0.0 
2653 S2-61 -2 H99XA619 1582 61.8 57.4 15 2 9.4 2.1 6.3 
2654 S2-62 -1 H99XA619 1591 76.9 55.6 . 15.4 5.4 4.2 1.1 
2654 S2-62 -2 H99XA619 1592 66.9 50.8 16 6 7.3 2.4 2.1 
2655 S2-63 -1 H99XA619 1601 75.9 56.8 15 5 20.0 6.3 0.0 
2635 S2-63 -2 H99XA619 1602 60.2 53.8 16 2 38.1 11.0 3.9 
211 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER BA MOIST LODGED LODGED EARS 
Q/HA XlOOO % % % X 
2656 S2-64 -1 / a99XA619 1611 77.3 56.2 15.7 5.5 8.5 1.0 
2656 S2-64 -2 / H99XA619 1612 72.8 57.4 16.6 9.9 4.3 0.0 
2658 S2-66 -1 / H99XA619 1631 74.3 57.4 16.7 4.0 2.0 5.1 
2658 S2-66 -3 / H99XA619 1632 71.7 59.2 14.7 4.1 0.0 0.0 
2701 32-109-1 / H99XA619 1641 50.5 48.4 16.1 29.5 2.5 1.3 
2701 32-109-2 / H99XA619 1642 62.9 60.3 15.9 18.7 4.0 2.0 
2661 32-69 -1 / H99XA619 1661 66.5 56.2 15.1 0.0 0.0 2.0 
2661 32-69 -2 / H99XA619 1662 71.5 46.6 17.2 2.4 5.4 1.4 
2662 32-70 -1 / H99XA619 1671 63.5 52.6 15.9 11.9 1.0 0.0 
2662 32-70 -2 / B99XA619 1672 66.2 43.0 16.5 6.9 5.7 1.7 
2664 32-72 -1 / H99XA619 1691 78.4 47.8 15.8 3.8 3.7 1.2 
2664 32-72 -2 / H99XA619 1692 75.0 57.4 15.6 5.0 1.1 0.0 
2665 S2-73 -1 / H99XA619 1701 67.8 50.2 15.5 1.3 2.4 1.3 
2665 32-73 -2 / a99XA619 1702 68.5 56.2 15.0 2.4 3.6 4.1 
2666 32-74 -1 / H99XA619 1711 72.6 54.4 14.9 2.3 2.3 1.2 
2666 32-74 -2 / H99XA619 1712 61.7 53.8 14.2 1.1 0.0 0.0 
2667 32-75 -1 / B99XA619 1721 68.3 51.4 17.5 16.0 4.7 0.0 
2667 32-75 -2 / H99XA619 1722 80.7 47.8 16.7 5.0 2.5 0.0 
2668 32-76 -1 / H99XA619 1731 78.7 56.8 15.7 0.0 0.0 0.0 
2668 32-76 -3 / a99XA619 1732 74.4 53.2 15.1 2.1 2.3 2.4 
2669 32-77 -1 / H99XA619 1741 66.7 56.2 16.2 23.6 2.0 0.0 
2669 32-77 -2 / H99XA619 1742 75.5 57.4 16.5 2.1 2.1 1.0 
2671 32-79 -1 / H99XA619 1751 63.4 42.4 16.2 22.3 1.1 3.4 
2671 32-79 -2 / H99XA619 1752 85.8 60.3 17.2 24.0 2.0 1.0 
2672 32-80 -2 / H99XA619 1761 81.7 53.2 15.7 17.6 2.3 0.0 
2672 32-80 -3 / H99XA619 1762 • 60.2 47.2 15.1 5.1 1.0 0.0 
2673 82-81 -1 / H99XA619 1771 61.6 56.2 13.9 3.5 5.6 7.4 
2673 S2-81 -2 / H99XA619 1772 71.0 58.6 15.0 2.0 5.1 0.0 
2675 S2-83 -2 / H99XA619 1791 69.7 59.7 15.2 9.0 1.0 0.0 
2675 32-83 -3 / H99XA619 1792 79.8 56.2 14.6 2.1 2.1 0.0 
2676 32-84 -1 / H99XA619 1801 69.7 52.0 14.9 1.1 5.7 0.0 
2676 32-84 -2 / H99XA619 1802 71.5 55.0 14.7 1.0 2.2 4.5 
2678 32-86 -3 / H99XA619 1821 68.5 54.4 15.6 6.3 0.0 2.3 
2678 S2-86 -4 / H99XA619 1822 70.2 56.8 16.5 16.1 4.3 2.0 
2680 32-88 -1 / H99XA619 1831 58.7 58.6 15.3 0.0 7.1 1.0 
2680 32-88 -2 / H99XA619 1832 62.9 50.8 16.6 21.7 0.0 0.0 
2683 32-91 -1 / B99XA619 1851 79.0 55.0 14.9 1.1 1.1 0.0 
2683 32-91 -2 / H99XA619 1852 78.1 56.2 15.2 7.5 7.3 1.0 
2684 32-92 -1 / H99XA619 1861 80.5 47.2 14.6 2.2 0.0 0.0 
2684 32-92 -2 / H99XA619 1862 61.9 41.8 15.0 10.0 5.7 1.5 
2685 32-93 -1 / H99XA619 1871 102.1 58.6 15.1 4.2 1.1 2.9 
2685 32-93 -2 / H99XA619 1872 65.5 53.2 14.6 4.5 0.0 2.4 
2687 32-95 -1 / B99XA619 1891 92.9 55.6 16.6 24.6 3.3 1.1 
2687 32-95 -3 / H99XA619 1892 71.8 56.8 16.5 0.0 2.1 2.1 
2688 32-96 -3 / H99XA619 1901 76.9 56.2 15.9 17.2 2.1 0.0 
2688 32-96 -4 / H99XA619 1902 85.6 49.0 16.6 10.8 0.0 0.0 
2689 32-97 -1 / H99XA619 1911 68.1 55.6 17.7 10.8 2.2 3.2 
2689 32-97 -2 / H99XA619 1912 62.3 55.0 18.8 4.2 1.1 1.0 
2690 32-98 -1 / H99XA619 1921 63.7 49.6 15.2 10.3 4.3 4.6 
2690 32-98 -2 / B99XA619 1922 74.7 50.2 17.1 20.5 2.6 0.0 
2691 32-99 -1 / H99XA619 1931 73.2 50.2 16.9 7.5 2.6 2.2 
2691 32-99 -2 / B99XA619 1932 73.2 47.8 16.1 2.6 0.0 0.0 
2692 32-100-1 / B99XA619 1941 80.6 44.8 15.2 3.9 4.1 2.5 
2692 32-100-2 / H99XA619 1942 65.0 56.8 16.6 0.0 5.3 3.1 
212 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XlOOO % % X Z 
2693 S2-101-1 H99XA619 1951 62.2 50.2 17.2 12.0 3.5 2.3 
2693 S2-101-3 H99XA619 1952 70.4 49.6 16.6 13.9 4.9 1.0 
2694 S2-102-2 H99XA619 1961 66.9 57.4 15.7 10.5 1.1 0.0 
2694 S2-102-3 H99XA619 1962 75.2 58.6 14.5 1.0 11.2 5.1 
2695 S2-103-1 H99XA619 1971 70.6 57.4 15.3 9.6 1.0 0.0 
2695 S2-103-4 H99XA619 1972 85.2 58.6 15.7 13.1 1.0 0.0 
2696 S2-104-1 H99XA619 1981 76.3 54.4 15.0 15.6 3.1 4.4 
2696 S2-104-2 H99XA619 1982 60.9 53.8 15.6 3.3 3.4 1.1 
2697 S2-105-1 H9gXA6ig 1991 75.3 51.4 15.4 2.4 4,9 0.0 
2697 S2-105-2 HggXA619 1992 73.0 51.4 14.8 7.9 1.2 0.0 
2732 S2-1 -1 M017XMBS2C40 2011 106.0 52.6 16.9 9.9 2.1 2.1 
2732 S2-1 -2 M017XMBS2040 2012 94.8 54.4 17.1 5.5 2.3 2.2 
2733 S2-2 -2 M017XMBS2040 2021 108.0 53.2 16.9 14.1 2.4 0.0 
2733 S2-2 -4 M017XMBS2040 2022 102.5 57.4 16.9 9.7 0.0 1.0 
2734 S2-3 -1 M017XMBS2040 2031 81.4 60.3 18.1 11.2 3.8 0.0 
2734 S2-3 -2 M017XMBS2040 2032 93.2 59.7 17.7 11.7 4.9 2.0 
2735 S2-4 -1 M017XMBS2040 2041 94.2 52.0 18.4 12.3 3.4 6.9 
2735 S2-4 -2 M017XMBS2040 2042 63.0 52.6 17.1 33.2 3.6 2.3 
2736 S2-5 -1 M017XMBS2040 2051 83.7 56.2 17.0 1.1 6.4 0.0 
2736 S2-S -4 M017XMBS2040 2052 80.1 62.1 17.0 13.5 5.8 4.8 
2737 S2-6 -1 M017XMBS2040 2061 83.4 59.7 18.9 5.8 3.0 9.1 
2737 S2-6 -2 M017XMBS2040 2062 85.0 58.0 19.3 16.7 7.3 6.3 
2738 S2-7 -1 M017XMBS2040 2071 98.9 59.7 17.6 11.2 2.0 0.0 
2738 S2-7 -2 M017XMBS2040 2072 97.5 51.4 20.0 2.4 8.0 0.0 
2739 S2-8 -1 M017XMBS2040 2081 93.9 55.0 17.8 13.7 3.5 1.2 
2739 S2-8 -2 M017XMBS2040 2082 102.9 59.7 17.0 6.9 4.0 2.0 
2740 S2-9 -1 M017XMBS2040 2091 83.2 56.2 18.5 9.5 8.7 3.2 
2740 S2-9 -2 M017XMBS2040 2092 105.0 55.6 18.9 7.7 1.0 0.0 
2741 S2-10 -1 M017XMBS2040 2101 92.8 55.6 18.8 0.0 7.5 2.2 
2741 S2-10 -2 M017XMBS2040 2102 99.4 51.4 19.6 8.1 8.1 2.3 
2742 S2-11 -2 M017XMBS2040 2111 81.5 56.2 17.2 6.4 9.5 3.2 
2742 S2-11 -3 M017XMBS2040 2112 91.0 51.4 16.4 5.9 2.4 4.4 
2846 S2-11S-2 M017XMBS2040 2121 76.8 60.3 19.7 17.7 4.0 5.0 
2846 S2-115-5 M017XMBS2040 2122 83.8 54.4 17.9 9.8 1.1 5.5 
2745 S2-14 -1 M017XMBS2040 2141 111.5 59.2 17.8 15.6 2.0 1.0 
2745 S2-14 -2 M017XMBS2040 2142 103.0 57.4 18.0 2.0 1.0 1.1 
2747 S2-16 -1 M017XMBS2040 2161 94.1 56.8 16.4 7.2 2.0 3.1 
2747 S2-16 -2 M017XMBS2040 2162 84.1 52.0 16.6 8.1 3.4 0.0 
2748 S2-17 -4 M017XMBS2040 2171 107.7 55.0 19.7 18.4 2.1 2.2 
2748 S2-17 -5 M017XMBS2040 2172 94.0 55.6 20.9 19.3 3.2 0.0 
2749 S2-18 -1 M017XMBS2040 2181 84.6 55.0 17.4 33.2 0.0 3.3 
2749 52-18 -2 M017XMBS2040 2182 96.2 54.4 17.9 24.6 4.9 1.2 
2751 S2-20 -1 M017XMBS2040 2201 92.0 52.0 17.4 29.0 7.8 3.4 
2751 S2-20 -2 M017XMBS2040 2202 92.0 53.2 16.9 1.1 1.1 0.0 
2752 S2-21 -1 M017XMBS2040 2211 94.4 52.6 19.9 7.3 4.6 0.0 
2752 S2-21 -2 M017XMBS2040 2212 88.5 58.0 17.5 37.0 3.2 0.0 
2753 S2-22 -1 M017XMB52040 2221 102.8 60.3 17.4 9.0 3.0 2.9 
2753 S2-22 -2 M017XMBS2040 2222 64.6 51.4 16.3 9.7 0.0 1.0 
2754 S2-23 -1 M017XMBS2040 2231 92.5 58.0 17.0 17.0 1.0 2.1 
2754 S2-23 -2 M017XMBS2040 2232 98.8 59.7 18.6 10.3 1.9 2.1 
2756 S2-25 -1 M017XMBS2040 2241 84.1 58.6 16.0 12.7 1.1 3.1 
2756 S2-25 -2 M017XMBS2040 2242 83.0 50.8 16.0 5.9 2.4 1.2 
2847 S2-116-1 M017XMBS2040 2261 85.8 45.4 16.5 3.6 0.0 4.8 
2847 S2-116-3 M017XMBS2040 2262 108.9 60.3 20.7 14.9 8.8 1.0 
213 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % % X 
2760 S2-29 -1 M017XMBS2040 2271 94.6 60.3 17.2 9 9 1.0 6.9 
2760 S2-29 -2 M017XMBS2040 2272 84.3 59.2 17.4 27.2 1.0 1.0 
2761 S2-30 -1 M017XMBS2040 2281 103.0 59.2 16.7 12 8 1.0 1.0 
2761 S2-30 -2 M017XMBS2040 2282 93.7 53.8 17.0 9 6 2.4 0.0 
2763 S2-32 -1 H017XMBS2040 2291 87.2 52.6 19.0 14 1 2.3 0.0 
2763 S2-32 -2 M017XMBS2040 2292 75.8 44.8 16.6 0 0 1.2 2.4 
2764 S2-33 -1 M017XMBS2040 2301 89.9 55.6 IB.7 14 2 1.1 2.2 
2764 S2-33 -2 M017XMBS2040 2302 89.8 56.8 17.7 18 7 2.0 0.0 
2765 S2-34 -1 M017XMBS2040 2311 83.1 60.3 17.5 6 1 3.0 0.0 
2765 S2-34 -2 M017XMBS2040 2312 89.3 52.0 19.7 13 7 2.2 0.0 
2766 S2-35 -1 M017XHBS2040 2321 89.4 55.6 18.0 16 2. 0.0 0.0 
2766 S2-35 -4 M017XMBS2040 2322 96.7 55.6 17.9 9 6 5.3 0.0 
2767 S2-36 -1 M017XMBS2040 2331 76.5 47.8 18.6 6 4 3.7 5.7 
2767 S2-36 -2 M017XMB32040 2332 83.4 52.6 17.1 1 2 8.1 2.3 
2768 S2-37 -2 M017XMB32040 2341 103.0 58.6 17.7 12 5 3.1 1.1 
2768 S2-37 -3 M017XMBS2040 2342 82.2 58.0 17.4 7 2 5.1 2.0 
2769 S2-38 -1 M017XMBS2040 2351 101.9 52.6 18.1 21.2 1.3 1.3 
2769 S2-38 -3 M017XMBS2040 2352 93.9 59.2 18.5 16 3 4.9 2.1 
2770 S2-39 -1 M017XMBS2040 2361 73.6 59.2 17.2 29 3 3.0 1.0 
2770 S2-39 -2 M017XMBS2040 2362 87.7 58.0 17.2 20 6 0.0 8.5 
2772 S2-41 -1 M017XMBS2040 2371 84.0 57.4 17.4 6.2 2.0 2.2 
2772 S2-41 -4 M017XMBS2040 2372 83.7 59.2 16.1 23 4 5.0 1.0 
2773 S2-42 -2 M017XMBS2040 2381 71.2 52.6 16.0 16 2 2.3 4.8 
2773 S2-42 -3 M017XMBS2040 2382 84.1 55.0 17.9 12 5 5.1 2.2 
2774 S2-43 -1 M017XMBS2040 2391 94.9 53.8 17.4 22 1 5.6 1.1 
2774 S2-43 -3 M017XMBS2040 2392 93.2 55.6 16.6 16 1 2.0 2.0 
2775 S2-44 -1 M017XMBS2040 2401 72.6 55.6 18.4 22 2 1.0 3.2 
2775 S2-44 -3 M017XMBS2040 2402 86.0 58.6 16.7 12 2 6.2 6.0 
2777 S2-46 -1 M017XMBS2040 2421 106.2 56.2 18.1 8.2 1.0 1.2 
2777 S2-46 -3 M017XMBS2040 2422 86.4 58.6 17.4 33 7 4.1 2.0 
2779 S2-48 -2 M017XMBS2040 2431 79.3 56.2 15.0 19 8 3.3 1.2 
2779 S2-48 -3 M017XMBS2040 2432 86.4 52.6 16.4 18 9 0.0 0.0 
2780 S2-49 -2 M017XMBS2040 2441 89.9 50.2 19.1 27.4 3.6 2.4 
2780 S2-49 -4 M017XMBS2040 2442 82.6 56.8 17.9 13.7 6.8 4.7 
2781 82-50 -1 M017XMBS2040 2451 83.7 48.4 16.4 30 9 3.7 1.2 
2781 S2-50 -2 M017XMBS2040 2452 81.0 58.6 14.8 13 4 4.1 3.0 
2784 S2-53 -1 M017XMBS2040 2471 92.6 59.7 16.0 33 7 2.0 0.0 
2784 S2-53 -2 M017XMBS2040 2472 89.7 55.0 16.5 9 2 3.5 5.1 
2785 S2-54 -1 M017XMBS2040 2481 78.5 60.3 17.4 65 3 0.0 1.0 
2785 S2-54 -3 M017XMBS2040 2482 85.0 55.6 16.6 33 3 0.0 0.0 
2786 S2-55 -1 M017XMBS2040 2491 101.7 53.2 16.2 14 9 0.0 3.6 
2786 S2-55 -2 M017XMBS2040 2492 89.7 56.8 16.4 17 9 2.1 2.1 
2787 S2-56 -1 M017XMBS2040 2501 85.1 59.2 17.1 13 8 3.1 2.0 
2787 S2-56 -2 M017XMBS2040 2502 73.4 52.6 19.4 25.8 1.1 0.0 
2788 S2-57 -2 M017XMBS2040 2511 80.7 55.0 17.9 27.2 2.2 0.0 
2788 S2-57 -3 M017XMBS2040 2512 72.9 56.8 16.1 21 8 2.1 1.0 
2790 S2-59 -1 M017XMBS2040 2521 89.3 49.6 17.4 6 0 2.5 0.0 
2790 32-59 -2 M017XMBS2040 2522 73.0 58.6 16.1 11 4 5.2 7.1 
2792 S2-61 -1 M017XMBS2040 2531 93.2 56.8 15.8 5 2 3.2 3.2 
2792 S2-61 -2 M017XMBS2040 2532 79.9 53.2 17.1 16 7 9.2 5.2 
2794 S2-63 -1 M017XMBS2040 2541 78.2 54.4 15.7 37 3 4.4 1.1 
2794 S2-63 -2 M017XMBS2040 2542 88.2 50.8 17.5 23 9 5.8 1.1 
2795 S2-64 -1 M017XMBS2040 2551 77.8 57.4 16.5 31 3 0.0 1.0 
2795 32-64 -2 M017XMBS2040 2552 78.4 55.0 17.7 27 1 4.3 0.0 
214 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO 3 % % Z 
2796 S2-65 -2 M017XMBS2040 2561 79. 3 57.4 17. 4 29.2 6.3 2.1 
2796 S2-65 -3 M017XMBS2040 2562 73. 4 53.2 18. 6 26.8 6.8 7.9 
2798 S2-67 -1 M017XMBS2040 2581 83. 1 53.8 17. 2 22.3 1.1 1.1 
2798 S2-67 -2 M017XMBS2040 2582 102. 0 58.6 17. 2 22.3 1.0 0.0 
2799 S2-68 -2 M017XMBS2040 2591 96. 6 53.2 17. 5 29.4 2.2 2.3 
2799 S2-68 -3 M017XMBS2040 2592 94. 2 53.2 17 8 22.4 4.7 0.0 
2800 S2-69 -1 M017XMBS2040 2601 90. 4 56.8 18 8 10.5 1.1 0.0 
2800 S2-69 -3 M017XMBS2040 2602 103.9 52.6 17 2 10.4 6.9 1.0 
2801 S2-70 -1 M017XMBS2040 2611 101 2 56.8 17 6 12.5 0.0 2.0 
2801 S2-70 -2 M017XMBS2040 2612 89 7 55.0 17 4 48.7 2.4 1.2 
2803 S2-72 -1 M017XMBS2040 2631 87.0 58.0 17 5 27.6 1.0 2.2 
2803 S2-72 -3 M017XMBS2040 2632 85.5 50.8 18.8 30.1 3.4 2.0 
2808 S2-77 -1 M017XMBS2040 2661 88 3 58.0 17 0 20.1 1.0 0.0 
2808 S2-77 -4 M017XMBS2040 2662 75.6 57.4 15 6 46.4 1.1 0.0 
2811 S2-80 -1 M017XMBS2040 2681 74 4 53.8 16 9 8.2 4.5 1.2 
2811 S2-80 -2 M017XMBS2040 2682 73 9 56.8 16 5 6.3 1.0 8.4 
2813 S2-82 -1 M017XMBS2040 2701 86 8 60.3 17 1 8.0 5.9 2.9 
2813 S2-82 -2 M017XMBS2040 2702 83 3 56.2 17 0 17.7 1.1 6.7 
2815 S2-84 -1 M017XMBS2040 2711 71.1 57.4 17 4 22.0 2.2 1.1 
2815 S2-84 -3 M017XMBS2040 2712 84 3 48.4 17.8 2.2 2.5 2.2 
2816 S2-85 -1 M017XMBS2040 2721 90 3 51.4 16 0 13.1 2.3 2.3 
2816 S2-85 -2 M017XMBS2040 2722 83 7 48.4 16 7 22.3 0.0 0.0 
2817 S2-86 -1 M017XMBS2040 2731 88 7 53.2 17 5 4.5 7.9 3.4 
2817 S2-86 -3 M017XMBS2040 2732 95 5 53.8 17 1 20.9 6.7 0.0 
2819 S2-88 -1 M017XMBS2040 2741 87 7 60.3 16 1 30.7 0.0 0.0 
2819 S2-88 -2 M017XMBS2040 2742 100 7 58.0 16 4 13.4 2.0 0.0 
2820 S2-89 -1 M017XMBS2040 2751 98 1 53.2 18 1 3.3 5.6 5.6 
2820 S2-89 -3 M017XMBS2040 2752 79 9 57.4 17 2 18.8 4.2 3.1 
2821 S2-90 -1 M017XMBS2040 2761 99 1 57.4 16 3 23.8 2.2 2.0 
2821 S2-90 -2 M017XMBS2040 2762 88 0 54.4 15 7 15.5 3.3 6.7 
2822 S2-91 -1 M017XMBS2040 2771 95 8 56.2 19 0 14.9 5.3 3.2 
2822 S2-91 -2 M017XMBS2040 2772 84 3 49.6 18 9 10.8 6.0 5.4 
2824 S2-93 -1 M017XMBS2040 2791 63 1 50.2 18 4 18.4 2.8 0.0 
2824 S2-93 -2 M017XMBS2040 2792 97 3 52.6 17 1 8.7 1.1 3.4 
2825 S2-94 -2 M017XMBS2040 2801 88 0 56.8 18 4 20.6 5.2 1.0 
2825 S2-94 -3 M017XMBS2040 2802 84 0 52.0 16 9 2.6 4.6 2.1 
2826 S2-95 -1 M017XMBS2040 2811 103 7 55.6 16.7 1.2 3.1 1.9 
2826 S2-95 -2 M017XMBS2040 2812 94.7 56.8 18 5 5.3 0.0 0.0 
2827 S2-96 -1 M017XMBS2040 2821 97 8 51.4 16 3 7.0 1.2 1.2 
2827 S2-96 -4 M017XMBS2040 2822 88.1 54.4 16 6 6.7 3.2 1.1 
2848 S2-H7-1 M017XMBS2040 2831 89 2 55.0 17 0 23.2 1.1 2.2 
2848 S2-117-5 M017XMBS2040 2832 89 1 55.0 17 1 25.7 4.4 0.0 
2849 S2-118-1 M017XMBS2040 2841 77 7 59.2 15 6 24.4 2.0 0.0 
2849 S2-118-2 M017XMBS2040 2842 96 6 55.6 17 6 12.3 3.3 0.0 
2832 S2-101-2 M017XMBS2040 2871 71 9 54.4 18.8 26.5 1.0 0.0 
2832 S2-101-3 M017XMBS2040 2872 99 6 52.6 18.9 36.5 4.5 2.3 
2833 S2-102-1 M017XMBS2040 2881 96.0 58.0 16.4 31.0 1.0 0.0 
2833 S2-102-2 M017XMBS2040 2882 80 5 52.6 16 4 11.7 2.0 0.0 
2834 S2-103-1 M017XMBS2040 2891 83 3 56.2 17 5 12.8 2.1 5.3 
2834 S2-103-2 M017XMBS2040 2892 92.5 55.6 19.4 12.4 2.0 0.0 
2837 S2-106-1 M017XMBS2040 2921 70 0 55.6 18 5 17.1 3.2 2.1 
2837 S2-106-2 M017XMBS2040 2922 83 6 55.0 17 0 17.1 2.2 0.0 
2839 S2-108-1 M017XMBS2040 2941 90 5 56.2 16.6 14.8 1.2 1.2 
2839 S2-108-3 M017XMBS2040 2942 77.9 55.0 16.6 3.2 1.1 3.2 
215 
PLANTS ROOT STALK 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED 
Q/HA XIOOO Z % Z 
2840 S2-109-1 / M017XMBS2040 2951 84.7 52.6 18.8 3.3 2.3 
2840 S2-109-2 / M017XMBS2040 2952 84.5 52.0 19.9 26.8 1.1 
2842 S2-111-1 / M017XMBS2040 2971 90.1 57.4 17.3 24.3 3.3 
2842 S2-111-2 / M017XMBS2040 2972 83.2 54.4 17.4 12.4 2.2 
2843 S2-112-1 / M017XMBS2040 2981 88.0 56.2 19.4 19.1 4.1 
2843 S2-112-2 / M017XMBS2040 2982 105.4 53.2 18.5 8.9 7.0 
2844 S2-113-1 / M017XMBS2040 2991 78.1 52.6 18.1 4.3 2.1 
2844 S2-113-3 / M017XMBS2040 2992 88.8 49.6 17.4 15.7 1.1 
EXPERIMENT MEAN 80.2 54.6 16.6 12.0 3.1 
DROP 
EARS 
0 . 0  
0 . 0  
0 . 0  
1 .2  
1 . 2  
1.2  
3.3 
0 . 0  
1.7 
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APPENDIX K. ENTRY MEANS OF TRAITS EVALUATED IN THE TESTCROSS 
EXPERIMENT CONDUCTED NEAR MARTINSBURG IN 1987 
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PLANTS ROOT STALK DROP 
PEDIGREE ENTRÏ YIELD PER HA M0I8T LODGED LODGED EARS 
Q/HA XlOOO % % % % 
2698 S2-106-1 / BggXA619 1001 64 6 59.7 15.7 4.0 18.2 1.9 
2698 S2-106-2 / H99XA619 1002 65 2 59.2 14.7 1.0 13.1 5.1 
2593 S2-1 -1 / H99XA619 1011 53 5 60.3 14.6 2.0 21.9 1.0 
2593 S2-1 -2 / H99XA619 1012 60 8 60.9 15.1 3.0 3.9 0.0 
2595 S2-3 -1 / H99XA619 1031 61 3 60.9 14.0 2.9 11.6 0.0 
2595 S2-3 -2 / H99XA619 1032 57 3 59.7 14.1 2.0 17.9 3.0 
2596 S2-4 -1 / H99XA619 1041 52 1 59.2 16.2 0.0 16.1 3.0 
2596 S2-4 -2 / H99XA619 1042 56 0 58.6 14.6 0.0 20.4 3.1 
2598 S2-6 -1 / H99XA619 1061 65 2 60.9 15.3 1.0 6.9 4.0 
2598 S2-6 -2 / H99XA619 1062 59 4 61.5 15.4 0.0 6.8 0.0 
2599 S2-7 -1 / H99XA619 1071 61 4 61.5 15.7 1.0 10.6 0.0 
2599 S2-7 -2 / H99XA619 1072 52 9 59.7 14.6 5.0 29.0 0.0 
2600 S2-8 -1 / H99XA619 1081 59 9 60.3 15.5 0.0 6.9 1.0 
2600 S2-8 -2 / H99XA619 1082 57 7 58.6 15.6 0.0 20.4 2.0 
2602 S2-10 -2 / H99XA619 1091 64 2 60.3 14.6 1.0 11.0 1.9 
2602 S2-10 -3 / H99XA619 1092 54 8 59.7 14.2 0.0 41.0 1.0 
2603 S2-11 -1 / H99XA619 1101 67 0 61.5 13.7 0.0 18.4 0.0 
2603 S2-11 -2 / H99XA619 1102 63 4 57.4 14.4 2.1 30.3 1.1 
2605 S2-13 -3 / H99XA619 1121 64 9 59.7 14.7 4.0 23.0 0.0 
2605 S2-13 -5 / H99XA619 1122 56.4 60.9 15.1 1.0 1.0 1.0 
2606 S2-14 -1 / H99XA619 1131 66.7 57.4 14.1 0.0 3.3 0.0 
2606 S2-14 -4 / H99XA619 1132 72 4 59.7 15.1 1.0 7.0 2.0 
2607 S2-15 -3 / H99XA619 1141 61 6 60.9 14.7 1.0 15.5 0.0 
2607 82-15 -5 / H99XA619 1142 50 6 62.1 14.8 0.0 26.0 1.9 
2609 82-17 -2 / H9gXA6ig 1161 52 5 59.7 15.7 0.0 26.0 0.0 
2609 82-17 -3 / H99XA619 1162 67 9 61.5 14.7 2.9 34.0 0.0 
2610 82-18 -2 / H99XA619 1171 62 8 61.5 14.9 0.0 13.6 1.0 
2610 82-18 -3 / H99XA619 1172 61 7 61.5 15.6 0.0 31.0 5.8 
2611 82-19 -1 / a99XA619 1181 53 8 58.0 14.1 1.0 15.3 1.0 
2611 82-19 -2 / H99XA619 1182 62 2 60.3 13.5 1.0 20.9 1.0 
2612 82-20 -1 / H99XA619 1191 54 2 61.5 15.9 1.0 10.7 2.9 
2612 82-20 -4 / H99XA619 1192 55 5 62.1 14.4 0.0 18.3 0.0 
2613 32-21 -1 / H99XA619 1201 74 2 59.7 14.6 1.0 6.0 0.0 
2613 S2-21 -4 / H99XA619 1202 57 8 60.9 15.5 0.0 12.8 1.0 
2614 82-22 -2 / H99XA619 1211 57 8 61.5 15.7 0.0 19.5 0.0 
2614 82-22 -3 / H99XA619 1212 61 4 62.1 14.2 1.9 17.3 0.0 
2615 82-23 -1 / H99XA619 1221 74 9 60.9 16.0 0.0 7.8 1.0 
2615 82-23 -2 / a99XA619 1222 61 7 61.5 15.2 0.0 25.1 1.0 
2616 82-24 -1 / E99XA619 1231 67 7 61.5 17.3 0.0 21.3 1.0 
2616 82-24 -2 / H99XA619 1232 58 9 62.1 15.7 1.0 17.3 1.9 
2617 82-25 -2 / a99XA619 1241 63 3 61.5 15.0 0.0 21.5 1.0 
2617 82-25 -3 / B99XA619 1242 58 4 60.3 15.4 2.0 6.0 0.0 
2619 82-27 -4 / H99XA619 1261 69 7 62.1 16.4 1.0 9.6 2.9 
2619 82-27 -5 / H99XA619 1262 55 5 60.9 15.6 2.9 14.7 2.0 
2621 82-29 -1 / H99XA619 1271 73 2 62.1 15.2 0.0 7.7 0.0 
2621 82-29 -4 / H99XA619 1272 66.1 59.7 15.6 0.0 7.1 1.0 
2622 82-30 -1 / H99XA6ig 1281 62 .3 60.9 14.5 4.9 7.8 2.9 
2622 82-30 -2 / H99XA619 1282 60 .6 58.0 14.9 0.0 11.2 2.1 
2623 82-31 -2 / H99XA619 1291 60 .5 62.1 13.8 0.0 11.5 1.0 
2623 82-31 -3 / H99XA619 1292 59 .7 62.1 14.7 0.0 13.5 1.0 
2625 82-33 -2 / H99XA619 1301 67 .4 60.9 14.6 0.0 1.0 1.9 
2625 82-33 -3 / H99XA619 1302 67 .8 61.5 14.9 0.0 15.6 1.0 
2627 S2-35 -1 / H99XA619 1321 63 .3 62.1 16.1 2.9 4.8 0.0 
2627 82-35 -3 / H99XA619 1322 68 .2 56.8 14.9 0.0 3.2 0.0 
218 
PEDIGREE 
2628 S2--36 -1 H99XA619 
2628 S2--36 -2 H99XA619 
2630 S2--38 -1 H99XA619 
2630 S2--38 -2 H99XA619 
2631 S2--39 -1 H99XA619 
2631 S2--39 -2 H99XA619 
2632 S2--40 -1 H99XA619 
2632 S2--40 -2 H9gXA619 
2633 S2--41 -1 H99XA619 
2633 S2--41 -2 H99XA619 
2634 S2--42 -3 H99XA619 
2634 S2--42 -5 H99XA619 
2635 S2-•43 -2 H99XA619 
2635 S2-43 -5 H99XA619 
2636 82-•44 -1 B99XA619 
2636 S2-•44 -4 H99XA619 
2637 S2-45 -1 H99XA619 
2637 S2-45 -2 H99XA619 
2638 S2-46 -1 H99XA619 
2638 S2-46 -2 H99XA619 
2639 S2-47 -1 H99XA619 
2639 S2-47 -2 B99XA619 
2640 32-48 -1 H99XA619 
2640 S2-48 -3 B99XA619 
2641 S2-49 -1 H99XA619 
2641 32-49 -3 H99XA619 
2642 32-50 -1 a99XA619 
2642 32-50 -2 H9gXA619 
2643 32-51 -1 a99XA619 
2643 32-51 -2 H99XA619 
2644 32-52 -1 H99XA619 
2644 32-52 -2 a99XA619 
2645 32-53 -1 H9gXA619 
2645 32-53 -2 a99XA619 
2646 32-54 -1 a99XA619 
2646 32-54 -2 B99XA619 
ENTRY 
1331 
1332 
1351 
1352 
1361 
1362 
1371 
1372 
1381 
1382 
1391 
1392 
1401 
1402 
1411 
1412 
1421 
1422 
1431 
1432 
1441 
1442 
1451 
1452 
1461 
1462 
1471 
1472 
1481 
1482 
1491 
1492 
1501 
1502 
1511 
1512 
PLAHTS ROOT STALK 
YIELD PER HA MOIST LODGED LODGED 
DROP 
EARS 
Q/HA XIOOO % Z % % 
63.0 60.9 14.2 0.0 31.5 5.9 
70.1 62.1 14.4 1.0 8.7 1.0 
58.0 62.1 15.2 3.8 32.7 1.0 
61.1 60.9 15.8 1.0 13.6 2.0 
70.4 60.3 14.6 1.0 5.0 1.0 
67.7 59.2 14.7 1.0 4.0 0.0 
58.7 61.5 16.1 1.0 20.4 1.0 
66.4 61.5 16.2 1.9 3.9 1.0 
64.8 60.9 15.5 1.0 6.9 0.0 
61.1 60.9 15.1 5.0 11.8 4.0 
49.4 60.9 14.4 0.0 25.5 0.0 
55.6 58.6 15.0 0.0 6.0 0.0 
58.3 59.2 15.6 1.0 12.1 0.0 
56.3 58.0 15.7 0.0 7.2 0.0 
53.1 58.6 15.6 0.0 17.3 3.1 
58.4 60.3 14.2 1.0 19.8 4.0 
64.0 60.9 14.7 3.0 16.6 2.0 
65.0 61.5 14.2 1.0 3.9 0.0 
55.0 60.3 14.2 2.0 12.9 1.0 
64.2 59.7 14.9 1.0 12.1 2.0 
61.5 59.7 14.6 0.0 18.3 1.0 
62.6 58.6 14.6 0.0 11.5 0.0 
69.8 60.9 17.0 0.0 7.8 2.0 
59.5 60.3 14.9 3.0 16.1 4.0 
62.1 59.2 15.1 0.0 11.2 0.0 
57.3 59.2 13.7 0.0 11.8 0.0 
54.1 60.9 15.7 1.9 28.2 2.9 
61.2 61.5 14.8 2.0 33.1 0.0 
69.5 59.7 15.4 0.0 9.9 2.0 
74.2 58.6 15.3 1.0 10.3 0.0 
71.5 59.7 15.9 0.0 3.0 0.0 
61.7 60.3 14.9 1.0 14.9 1.0 
62.5 58.0 14.2 0.0 3.1 0.0 
61.6 58.6 15.4 3.1 11.1 1.0 
67.3 58.6 14.8 0.0 3.0 1.1 
53.1 62.1 13.9 1.9 36.5 1.9 
2647 S2-55 -2 H99XA619 1521 56 8 58.0 14.1 1.1 1 0 0.0 
2647 32-55 -3 B99XA619 1522 54 5 60.3 13.8 0.0 4 0 0.0 
2648 32-56 -1 B99XA619 1531 57 5 60.3 15.2 0.0 15 9 0.0 
2648 32-56 -2 B99XA619 1532 47 6 58.6 14.2 5.3 16 3 2.0 
2649 32-57 -2 B99XA619 1541 61 0 59.7 15.2 0.0 18 0 4.0 
2649 32-57 -4 B99XA619 1542 60 7 60.3 15.9 1.0 29 1 3.0 
2650 32-58 -3 B99XA619 1551 59.9 55.0 14.8 0 0 15 2 1.1 
2650 32-58 -4 B99XA619 1552 48.2 54.4 15.2 0 0 25 3 0.0 
2651 32-59 -1 B99XA619 1561 66.6 58.0 13.9 0 0 6 1 0.0 
2651 32-59 -2 H99XA619 1562 55.5 58.0 14.8 1 1 13 4 0.0 
2700 32-108-1 H99XA619 1571 66.8 55.6 14.0 2 1 12 9 1.1 
2700 32-108-2 H99XA619 1572 60.5 59.7 14.7 1 0 7 0 1.0 
2653 32-61 -1 H99XA619 1581 57.2 62 1 15.2 0.0 16 3 1.0 
2653 32-61 -2 H99XA619 1582 57.2 60 3 15.8 0.0 22 0 1.0 
2654 S2-62 -1 H99XA619 1591 62.7 59 7 15.4 1.0 19 2 1.0 
2654 32-62 -2 H99XA619 1592 55.8 60 9 15.1 0.0 5 8 0.0 
2655 32-63 -1 H99XA619 1601 43.9 62 1 14.6 9.6 22 1 0.0 
2655 32-63 -2 H99XA619 1602 70.7 60 9 16.3 3.9 27 5 1.9 
O'O O'OT O'V B'1?T Z'6S 8' LS Z»6T 
O'l V'9T O'O O'ST 9'8S S' 9S TV6T 
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6T9VX66H / T- S6-•ZS Z89Z 
6T9VX66H / Z- E6-•ZS S89Z 
6T9VX66B / T- E6-•ZS S89Z 
6T9VX66H / Z- Z6-•ZS V89Z 
6T9VX66B / T- Z6-ZS 489Z 
6T9VX66B / Z- T6-•ZS EB9Z 
6T9VX66H / T- T6-•ZS E89Z 
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BT9VX66B / Z- »8-ZS 9Z9Z 
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6T9VX66H / £- 9Z--ZS 8992 
6T9VX66B / T- 9Z--ZS 899Z 
6T9VX6BB / Z- SZ--ZS Z99Z 
6T9VX66B / T- SZ--ZS Z99Z 
6T9VX66B / Z- VZ-ZS 999Z 
6T9VX66H / T- »Z' -ZS 999Z 
6T9VX66B / Z- EZ--ZS S99Z 
6T9VX66B / T- EZ--ZS S99Z 
6T9VX66B / Z- ZZ -ZS t99Z 
6T9VX66B / T- ZZ -ZS V99Z 
6T9VX66H / Z- OZ -ZS Z99Z 
6T9VX6BH / T- OZ -ZS Z99Z 
6T9VX66B / Z- 69 -ZS T99Z 
6T9VX66B / T- 69 -ZS T99Z 
6T9VX6BB / Z-60T -ZS TOZZ 
6T9VX66B / T-60T -ZS TOZZ 
6T9VX66B / E- 99 -ZS BS9Z 
6T9VX66B / T- 99 -ZS 8S9Z 
6T9VX68B / Z- V9 -ZS 9S9Z 
6T9VX66B / T- »9 -ZS 9S9Z 
aayoiaaa 
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PEDIGREE 
2693 S2-101 -1 / H99XA619 
2693 S2-101 -3 / H99XA619 
2694 S2-102 -2 / H99XA619 
2694 S2-102 -3 / H99XA619 
2695 S2-103 -1 / H99XA619 
2695 S2-103 -4 / H99XA619 
2696 S2-•104 -1 / H99XA619 
2696 S2-104 -2 / U99XA619 
2697 S2-105 -1 / H99XA619 
2697 S2-•105 -2 / H99XA619 
2732 S2-•1 -1 / M017XMBS2040 
2732 S2-•1 -2 / M017XMBS2040 
2733 S2-2 -2 / M017XME32040 
2733 S2-2 -4 / M017XMB32040 
2734 S2-3 -1 / M017XMBS2040 
2734 S2-•3 -2 / M017XMB32040 
2735 S2-•4 -1 / M017XMB32040 
2735 S2-•4 -2 / M017XMB32040 
2736 S2-•5 -1 / M017XMBS2040 
2736 S2-5 -4 / M017XMBS2040 
2737 S2-•6 -1 / M017XMBS2040 
2737 S2-•6 -2 / M017XMB32040 
2738 S2-•7 -1 / M017XMB32040 
2738 S2-•7 -2 / M017XMB32040 
2739 32-•8 -1 / M017XMBS2040 
2739 S2-8 -2 / M017XMBS2040 
2740 S2-•9 -1 / M017XMBS2040 
2740 S2-•9 -2 / M017XMBS2040 
2741 32-•10 -1 / M017XMBS2040 
2741 32-10 -2 / M017XMBS2040 
2742 S2-•11 -2 / M017XMBS2040 
2742 32-•11 -3 / M017XMBS2040 
2846 32-•115 -2 / M017XMB32040 
2846 32-•115 -5 / M017XMBS2040 
2745 32-•14 -1 / M017XMBS2040 
2745 32-•14 -2 / M017XMB32040 
2747 32-•16 -1 / M017XMB32040 
2747 S2-•16 -2 / M017XMBS2040 
2748 32-•17 -4 / M017XMB32040 
2748 32-17 -5 / M017XMB32040 
2749 32-18 -1 / M017XMBS2040 
2749 32-18 -2 / M017XMB32040 
2751 32-•20 -1 / M017XMB32040 
2751 32-•20 -2 / M017XMB32040 
2752 32-•21 -1 / M017XMB32040 
2752 S2-•21 -2 / M017XMBS2040 
2753 32-•22 -1 / M017XMBS2040 
2753 32-22 -2 / M017XMBS2040 
2754 S2-•23 -1 / M017XMB32040 
2754 S2-•23 -2 / M017XMB32040 
2756 32-•25 -1 / M017XMB32040 
2756 32-25 -2 / M017XMBS2040 
2847 S2-•116 i-1 / M017XMBS2040 
2847 S2--116 1-3 / M017XMBS2040 
PLANTS 
ENTRY YIELD PER HA 
Q/HA XIOOO 
1951 51.7 57.4 
1952 50.2 58.0 
1961 47.2 59.2 
1962 56.3 60.3 
1971 57.6 57.4 
1972 67.1 61.5 
1981 62.4 58.0 
1982 48.8 58.6 
1991 64.0 59.7 
1992 58.5 57.4 
2011 86.1 59.7 
2012 73.6 59.7 
2021 84.3 60.3 
2022 84.9 60.3 
2031 81.2 61.5 
2032 72.5 60.9 
2041 83.4 60.3 
2042 63.7 62.1 
2051 73.2 60.3 
2052 66.9 59.7 
2061 83.1 61.5 
2062 83.8 60.9 
2071 93.0 58.6 
2072 90.8 61.5 
2081 83.3 60.9 
2082 83.7 62.1 
2091 78.5 60.9 
2092 81.1 58.6 
2101 67.7 59.2 
2102 65.9 60.3 
2111 86.6 57.4 
2112 64.5 59.7 
2121 76.6 61.5 
2122 75.9 58.0 
2141 81.1 60.3 
2142 72.3 62.1 
2161 85.2 59.7 
2162 95.6 59.7 
2171 87.2 60.9 
2172 94.7 60.3 
2181 69.6 61.5 
2182 78.3 60.9 
2201 67.2 61.5 
2202 65.0 60.9 
2211 76.4 60.3 
2212 97.2 58.6 
2221 70.6 59.7 
2222 61.9 61.5 
2231 76.0 60.9 
2232 71.6 62.1 
2241 80.3 60.3 
2242 63.9 60.9 
2261 71.5 62.1 
2262 57.4 59.7 
ROOT STALK DROP 1 LODGED LODGED EARS 
% % % Z 
15.7 9.0 17.2 2.2 
16.0 1.0 17.8 0.0 
14.1 2.0 19.2 1.0 
15.3 1.0 18.8 0.0 
14.9 0.0 12.2 3.1 
14.6 2.9 10.6 0.0 
19.6 1.0 9.2 1.1 
15.5 0.0 7.1 2.0 
14.7 0.0 7.0 1.0 
14.0 2.2 2.0 3.0 
17.4 16.1 23.2 2.0 
16.6 12.0 17.1 2.0 
17.1 12.9 20.9 2.0 
16.3 3.9 8.9 3.9 
17.9 7.7 6.8 1.0 
18.8 4.9 17.6 2.9 
18.1 13.8 8.9 3.0 
18.2 16.3 28.8 1.0 
17.0 16.8 17.8 1.0 
16.9 9.9 24.4 2.1 
18.4 9.8 2.9 6.8 
18.6 16.7 5.9 8.9 
18.6 18.5 8.2 0.0 
18.5 5.9 10.7 1.9 
16.8 5.0 5.9 5.8 
16.9 6.7 11.5 7.7 
19.1 9.8 26.3 2.0 
20.6 14.3 11.5 4.1 
16.6 1.0 10.0 6.1 
16.6 22.7 8.0 10.9 
17.4 8.5 7.2 7.3 
17.2 24.0 13.0 9.0 
17.5 8.7 11.6 7.7 
17.0 5.0 14.7 3.3 
19.8 5.1 8.9 4.1 
16.6 1.9 17.3 0.0 
16.5 21.8 15.1 6.9 
18.1 6.1 12.0 2.0 
18.7 7.8 4.9 3.0 
18.2 4.9 10.9 0.0 
18.1 16.5 6.8 2.0 
18.6 9.8 13.7 5.9 
18.5 8.8 53.2 1.0 
15.7 0.0 8.8 1.0 
19.9 11.9 11.0 1.0 
17.0 7.6 4.9 3.0 
16.7 2.9 7.0 3.1 
17.9 2.9 13.5 7.8 
17.2 8.7 18.7 3.0 
18.0 17.3 19.2 1.9 
17.4 16.8 10.9 6.9 
15.4 16.7 24.5 4.9 
19.3 19.2 17.3 1.9 
18.1 20.9 12.1 6.0 
221 
PLANTS ROOT 8TALK DROP 
PEDIGREE ENTRY YIELD PER HA M0I3T LODGED LODGED EARS 
Q/HA XIOOO % % Z X 
2760 82-29 -1 M017XMB82040 2271 88 1 59.7 19.0 16.9 3.9 4.1 
2760 32-29 -2 M017XMB32040 2272 78 3 60.9 17.8 32.4 4.9 2.9 
2761 S2-30 -1 M017XMB82040 2281 70 6 59.7 18.2 20.8 19.0 0.0 
2761 S2-30 -2 M017XMB82040 2282 89 4 57.4 17.0 6.3 10.3 0.0 
2763 S2-32 -1 M017XMB82040 2291 66 6 60.3 18.6 18.7 24^ 2.0 
2763 S2-32 -2 M017XMB32040 2292 79 7 60.9 17.9 26.5 6.9 4.9 
2764 S2-33 -1 M017XMB82040 2301 96 8 60.3 17.9 2.9 10.9 2.0 
2764 S2-33 -2 M017XMB32040 2302 80 6 61.5 17.4 25.2 4.8 5.8 
2765 S2-34 -1 M017XMB32040 2311 79 8 60.9 18.6 0.0 7.8 4.9 
2765 S2-34 -2 M017XMBS2040 2312 91 8 60.9 18.6 3.9 6.9 3.9 
2766 S2-35 -1 M017XMB32040 2321 80 3 59.7 19.4 32.0 15.0 2.0 
2766 S2-3S -4 M017XMB32040 2322 88 2 60.9 18.9 21.8 18.9 1.0 
2767 S2-36 -1 M017XMB82040 2331 75 0 59.7 18.0 8.0 22.0 4.0 
2767 S2-36 -2 M017XMB82040 2332 85.9 60.9 17.6 4.9 8.8 1.0 
2768 S2-37 -2 M017XMBS2040 2341 74 9 62.1 17.2 7.7 13.5 1.9 
2768 32-37 -3 M017XMB82040 2342 77 6 61.5 16.7 4.8 18.5 1.0 
2769 32-38 -1 M017XMB82040 2351 80 5 60.9 18.4 15.8 9.8 10.8 
2769 32-38 -3 M017XMB82040 2352 78 3 58.6 19.2 11.2 16.3 4.1 
2770 32-39 -1 M017XMB82040 2361 76 6 60.9 17.4 0.0 5.8 3.8 
2770 32-39 -2 M017XMBS2040 2362 79 2 61.5 18.1 5.8 17.6 2.9 
2772 32-41 -1 M017XMB82040 2371 85 6 62.1 19.2 20.2 16.3 0.0 
2772 32-41 -4 M017XMB8Z040 2372 87 5 60.9 18.6 16.5 9.8 2.0 
2773 32-42 -2 M017XMBS2040 2381 87 0 61.5 17.9 17.6 12.7 2.0 
2773 32-42 -3 M017XMBS2040 2382 83 3 62.1 17.3 11.5 5.8 1.9 
2774 32-43 -1 M017XMB82040 2391 74 1 60.0 17.2 19.7 5.9 2.9 
2774 32-43 -3 M017XMB82040 2392 73 7 82.1 18.7 32.7 13.5 1.9 
2775 32-44 -1 M017XMB82040 2401 101 0 SO. 3 18.3 16.8 7.9 4.0 
2775 32-44 -3 M017XMB82040 2402 90 2 58.2 18.1 17.2 14.2 6.1 
2777 32-46 -1 M017XMBS2040 2421 85.7 58.0 17.3 7.1 9.2 2.1 
2777 32-46 -3 M017XMB82040 2422 78.8 60.3 17.5 1.0 5.8 4.9 
2779 32-48 -2 M017XMB82040 2431 85 7 59.2 16.4 1.0 9.2 5.1 
2779 32-48 -3 M017XMB32040 2432 81 1 60.9 17.1 4.8 5.9 3.0 
2780 32-49 -2 M017XMB3Z040 2441 71 9 62.1 18.1 11.5 10.6 1.9 
2780 32-49 -4 M017XMB32040 2442 79.5 62.1 18.2 1.0 16.3 1.0 
2781 32-50 -1 M017XMBS2040 2451 75 9 61.5 16.7 4.8 19.4 3.9 
2781 32-50 -2 M017XMB32040 2452 75 2 53.2 16.4 10.1 23.7 3.3 
2784 32-53 -1 M017XMB32040 2471 79.0 59.7 16.5 7.9 7.9 0.0 
2784 32-53 -2 M017XMBS2040 2472 83 4 61.5 15.3 4.8 13.6 3.9 
2785 32-54 -1 M017XMB32040 2481 84 3 62.1 18.2 14.4 4.8 2.9 
2785 32-54 -3 M017XMB32040 2482 88 2 60.3 18.4 10.0 17.1 1.9 
2786 32-55 -1 M017XMB32040 2491 72 8 62.1 15.9 2.9 10.6 1.9 
2786 32-55 -2 M017XMB32040 2492 81 6 60.9 15.5 11.7 13.5 0.0 
2787 82-56 -1 M017XMBS2040 2501 69.6 60.3 18.9 6.8 27.6 0.0 
2787 32-56 -2 M017XMB82040 2502 81.5 58.6 18.0 6.1 12.2 1.0 
2788 32-57 -2 M017XMB82040 2511 75 .6 61.5 17.1 5.8 10.7 4.9 
2788 32-57 -3 M017XMB32040 2512 86 .5 61.5 17.1 11.7 19.3 2.9 
2790 32-59 -1 M017XMB32040 2521 89 .9 59.2 17.9 8.1 9.1 2.1 
2790 82-59 -2 M017XMBS2040 2522 84 .1 58.0 18.4 15.6 8.2 3.1 
2792 32-61 -1 M017XMB32040 2531 65 .7 60.9 15.8 3.8 8.9 2.0 
2792 82-61 -2 M017XMB82040 2532 67.2 60.9 16.1 13.8 20.7 4.9 
2794 32-63 -1 M017XMBS2040 2541 80.1 60.3 17.4 7.0 22.6 4.0 
2794 32-63 -2 M017XMB32040 2542 85 .5 59.2 16.2 14.2 15.1 1.9 
2795 32-64 -1 M017XMB82040 2551 78.3 58.0 18.4 7.3 19.0 3.1 
2795 82-64 -2 M017XMB82040 2552 81 .8 61.5 17.2 3.9 12.7 3.9 
222 
PEDIGREE 
2796 S2-65 • -2 / g
 1 
2796 S2-65 • -3 / M017XMB32040 
2798 S2-67 • -1 / M017XMBS2040 
2798 S2-67 • -2 / M017XMBS2040 
2799 S2-68 • -2 / M017XMBS2040 
2799 S2-•68 • -3 / M017XMBS2040 
2800 S2-•69 ' -1 / M017XMB32040 
2800 S2-•69 -3 / M017XMB32040 
2801 S2-•70 -1 / M017XMBS2040 
2801 S2-•70 -2 / M017XMBS2040 
2803 S2-•72 -1 / M017XMBS2040 
2803 S2-•72 -3 / M017XMBS2040 
2808 S2-•77 -1 / M017XMBS2040 
2808 S2-•77 -4 / M017XMB32040 
2811 S2-80 -1 / M017XMB32040 
2811 S2--80 -2 / M017XMBS2040 
2813 S2--82 -1 / M017XMBS2040 
2813 S2-•82 -2 / M017XMB32040 
2815 S2-•84 -1 / M017XMB32040 
2815 S2-84 -3 / M017XMBS2040 
2816 S2-•85 -1 / M017XMB32040 
2816 S2-•85 -2 / M017XMBS2040 
2817 S2-•86 -1 / M017XMB32040 
2817 S2-•86 -3 / M017XMBS2040 
2819 S2--88 -1 / M017XMBS2040 
2819 S2-88 -2 / M017XMBS2040 
2820 S2--89 -1 / M017XMBS2040 
2820 32-•89 -3 / M017XMBS2040 
2821 S2--90 -1 / M017XMBS2040 
2821 S2-•90 -2 / M017XMB32040 
2822 S2-91 -1 / M017XMBS2040 
2822 32--91 -2 / M017XMBS2040 
2824 32--93 -1 / M017XMBS2040 
2824 32--93 -2 / M017XMBS204G 
2825 32--94 -2 / M017XMBS2040 
2825 32--94 -3 / M017XMBS2040 
2826 32--95 -1 / M017XMBS2040 
2826 32--95 -2 / M017XMBS2040 
2827 S2--96 -1 / M017XMBS2040 
2827 32-•96 -4 / M017XMBS2040 
2848 32-•117 -1 / M017XMB32040 
2848 32-•117 -5 / M017XMB32040 
2849 32-•118 -1 / M017XMBS2040 
2849 S2-118 -2 / M017XMBS2040 
2832 32-101 -2 / M017XMBS2040 
2832 32-•101 -3 / M017XMBS2040 
2833 32-•102 -1 / M017XMB32040 
2833 32-102 -2 / M017XMB32040 
2834 32-•103 -1 / M017XMB32040 
2834 32-•103 -2 / M017XMB32040 
2837 32-106 -1 / M017XMBS2040 
2837 32-•106 -2 / M017XMBS2040 
2839 32-•108 -1 / M017XMBS2040 
2839 32-•108 -3 / M017XMB32040 
PLANTS ROOT STALK DROP 
ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % Z Z Z 
2561 78.4 60. 9 18.8 8. 7 6.7 5.9 
2562 82.4 61. 5 18.8 3. 9 13.7 11.7 
2581 83.5 59.7 15.8 17. 1 14.1 3.0 
2582 75.9 60. 3 18.5 13. 9 11.7 1.0 
2591 79.8 59. 7 18.4 16. 0 23.8 0.0 
2592 68.4 60. 3 17.7 13. 7 26.6 0.0 
2601 81.7 60. 9 16.4 12. 7 12.6 3.8 
2602 88.3 60. 9 19.4 12. 9 8.8 2.0 
2611 88.5 59. 7 17.5 8.2 6.9 3.0 
2612 84.9 62. 1 19.8 10. 6 8.7 1.9 
2631 86.0 61.5 18.6 6. 8 7.8 3.9 
2632 95.5 62.1 19.6 13. 5 2.9 2.9 
2661 74.7 58, 6 16.9 5. 1 16.3 3.1 
2662 88.4 61. 5 16.3 14. 6 18.4 0.0 
2681 76.8 62.1 16.3 13.5 12.5 10.6 
2682 78.7 60. 9 17.1 1, 9 8.9 6.9 
2701 89.9 61. ,5 17.6 8. 7 8.7 4.9 
2702 78.2 58.6 18.2 7, 2 9.2 2.0 
2711 74.0 60. 9 17.1 14. ,7 7.8 1.0 
2712 93.2 61, ,5 20.1 10. 7 10.7 0.0 
2721 79.6 61.5 17.9 13. 7 15.5 4.9 
2722 75.6 60, .9 17.9 13.7 19.8 5.0 
2731 74.7 61, .5 18.1 3. 9 17.4 2.0 
2732 68.7 61, .5 17.4 13. 6 14.6 0.0 
2741 72.1 56 .8 17.6 4. 2 18.9 2.1 
2742 89.8 59 .7 16.2 5. 0 13.0 0.0 
2751 76.4 59 .7 17.1 18 .8 27.3 0.0 
2752 94.3 59 .7 17.5 7 .0 17.1 2.1 
2761 76.2 59 .7 17.2 7 .1 13.3 1.0 
2762 87.9 62 .1 18.0 8 .7 4.8 2.9 
2771 78.8 60 .3 18.2 9 .9 7.9 3.0 
2772 91.0 61 .5 21.4 13 .6 9.8 4.8 
2791 85.1 60 .9 17.9 13 .5 1.9 1.9 
2792 75.0 60 .9 17.1 1 .0 13.8 2.0 
2801 83.7 62 .1 19.0 19 .2 11.5 4.8 
2802 85.0 60 .9 17.4 4 .9 10.8 5.9 
2811 83.4 60 .9 18.1 8 .8 8.9 4.8 
2812 80.0 60 .3 18.6 6 .9 7.9 3.1 
2821 67.5 60 .9 16.6 11 .7 14.7 2.9 
2822 82.2 62.1 19.9 5 .8 18.3 8.7 
2831 97.2 61 .5 17.7 9 .8 4.8 1.0 
2832 80.6 62 .1 18.5 11.5 12.5 2.9 
2841 72.8 58, .0 16.4 9 .1 11.4 4.3 
2842 93.2 62. ,1 16.3 1, .9 6.7 0.0 
2871 87.2 56. 2 18.1 4, .3 7.4 0.0 
2872 85.0 59.7 17.0 13. 1 13.9 2.1 
2681 86.3 60. 9 16.2 4. ,0 10.9 4.9 
2882 74.8 59. ,7 15.4 10. ,3 6.0 3.0 
2891 86.9 60.3 18.1 9. 0 6.0 3.0 
2892 90.4 60. 9 18.9 12.7 8.8 4.9 
2921 95.0 59.7 18.1 2. ,9 10.0 2.0 
2922 78.9 60. 9 18.2 3. 8 16.3 0.0 
2941 88.1 60. 9 18.7 7. 8 10.7 0.0 
2942 76.3 60. 9 16.5 3. 9 13.8 3.9 
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PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % Z % 
2840 S2-109-1 / M017XMBS2040 2951 59.9 61.5 17.7 10.7 3.9 0.0 
2840 S2-109-2 / M017XMBS2040 2952 88.3 60.3 18.6 16.6 18.6 0.0 
2842 S2-111-1 / M017XMBS2040 2971 85.7 62.1 17.7 10.6 7.7 1.9 
2842 S2-111-2 / M017XMBS2040 2972 77.0 60.3 18.1 10.1 8.7 3.1 
2843 S2-112-1 / M017XMBS2040 2981 87.3 60.9 18.0 13.7 14.7 1.0 
2843 S2-112-2 / M017XMBS2040 2982 76.1 60.3 19.4 9.8 8.9 4.9 
2844 S2-113-1 / M017XMBS2040 2991 78.2 60.9 19.1 4.8 9.8 3.0 
2844 S2-113-3 / M017XMBS2040 2992 82.8 60.3 17.0 5.0 4.0 4.0 
EXPERIMENT MEAN 70.3 60.2 16.4 5.6 13.1 2.1 
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APPENDIX L. ENTRY MEANS OF TRAITS FOR TESTCROSS EXPERIMENTS COMBINED 
OVER ENVIRONMENTS 
PEDIGREE 
2698 S2-106-1 H99XA619 
2698 S2-106-2 H99XA619 
2593 S2-1 -1 H99XA619 
2593 S2-1 -2 H99XA619 
2595 S2-3 -1 H99XA619 
2595 S2-•3 -2 H99XA619 
2596 S2-4 -1 a99XA619 
2596 S2-4 -2 a99XA619 
2598 S2-•6 -1 H99XA619 
2598 S2-•6 -2 H99XA619 
2599 S2-7 -1 H99XA619 
2599 S2-•7 -2 H99XA619 
2600 S2-•8 -1 H99XA619 
2600 S2-•8 -2 H99XA619 
2602 S2-•10 -2 H99XA619 
2602 S2-•10 -3 H99XA619 
2603 S2-•11 -1 B99XA619 
2603 S2-•11 -2 H99XA6ig 
2605 S2-13 -3 H99XA619 
2605 S2-•13 -5 H99XA619 
2606 S2-•14 -1 H99XA6ig 
2606 S2-•14 -4 H99XA619 
2607 S2-•15 -3 H99XA619 
2607 S2-•15 -5 HggXA619 
2609 S2-•17 -2 H99XA619 
2609 S2-•17 -3 B99XA613 
2610 32-•18 -2 H99XA619 
2610 S2-•18 -3 H99XA619 
2611 S2-•19 -1 H99XA619 
2611 32-•19 -2 H99XA619 
2612 S2-•20 -1 A99XA619 
2612 S2-•20 -4 H99XA619 
2613 S2-21 -1 H9gXA619 
2613 S2-21 -4 H99XA619 
2614 32-22 -2 B99XA619 
2614 32-22 -3 H99XA619 
2615 32-23 -1 H99XA619 
2615 32-23 -2 H99XA619 
2616 32-24 -1 B99XA619 
2616 32-24 -2 B99XA619 
2617 32-25 -2 B99XA6ig 
2617 32-25 -3 B99XA619 
2619 32-27 -4 B99XA619 
2619 32-27 -5 aggxA6i9 
2621 32-29 -1 aggxA6ig 
2621 32-29 -4 H99XA6ig 
2622 32-30 -1 B99XA619 
2622 S2-30 -2 H99XA619 
2623 32-31 -2 H99XA619 
2623 32-31 -3 a99XA619 
2625 S2-33 -2 A99XA619 
2625 32-33 -3 B9gXA619 
2627 32-35 -1 B99XA619 
2627 32-35 -3 Bg9XA619 
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PLANT3 ROOT STALK DROP 
:NIRY YIELD PER BA M0I3T LODGED LODGED EARS 
Q/HA XLOOO % Z Z % 
1001 70. 4 59.2 18.7 16.3 8.7 2.3 
1002 74. ,3 59.2 18.1 10.7 9.1 1.3 
1011 69. ,9 60.1 18.6 1.0 6.2 1.0 
1012 73. 7 57.9 19.0 3.2 6.5 0.5 
1031 66.9 57.6 17.9 6.3 6.4 1.2 
1032 63. ,1 58.6 18.4 7.5 9.4 1.3 
1041 72.7 59.7 18.9 5.5 5.6 1.0 
1042 77.1 57.9 18.5 3.9 9.8 1.6 
1061 76, ,5 60.0 18.6 0.2 4.0 1.8 
1062 72. ,3 59.1 18.3 1.3 3.2 0.8 
1071 74. 8 59.1 19.6 2.0 4.2 0.0 
1072 72, ,7 57.9 18.5 1.7 9.3 0.0 
1081 74, 5 59.4 20.3 3.4 3.7 0.8 
1082 71, ,7 59.5 18.7 2.7 7.7 0.5 
1091 75 .6 59.1 17.5 2.1 5.8 1.0 
1092 68, ,9 59.2 17.5 1.5 17.0 0.8 
1101 76.5 60.5 17.9 1.0 10.4 0.5 
1102 79, ,7 58.6 17.9 0.8 12.2 0.5 
1121 78, .9 59.7 19.0 19.1 7.6 0.5 
1122 73, .2 59.1 19.3 0.5 2.2 0.8 
1131 76, ,4 58.5 18.8 0.5 3.6 0.2 
1132 79, .5 60.0 18.7 0.5 5.2 1.2 
1141 79.3 60.1 17.7 1.0 5.9 1.0 
1142 75.4 59.7 18.2 5.9 10.4 1.7 
1161 79, .3 59.7 19.2 3.9 11.6 0.8 
1162 78.6 60.7 18.2 7.2 13.5 0.2 
1171 73, .2 60.6 18.3 0.5 8.5 1.7 
1172 74, ,3 61.1 17.6 2.3 13.9 2.4 
1181 75, .1 59.8 17.4 6.2 6.3 0.5 
1182 76. 9 60.3 18.3 1.4 8.4 1.8 
1191 71. 9 59.3 18.0 1.5 3.5 2.6 
1192 71. ,7 59.6 18.0 0.0 5.8 1.0 
1201 77. g 60.9 19.0 3.0 3.2 0.2 
1202 73. ,5 59.0 19.2 0.5 4.2 1.3 
1211 72. ,0 59.5 18.2 1.3 6.7 0.2 
1212 69, ,9 59.7 17.4 0.7 7.8 0.0 
1221 77. 8 59.3 18.5 0.2 6.4 1.3 
1222 75, 7 60.1 18.2 0.0 9.8 1.0 
1231 84. 5 58.7 18.5 6.5 9.5 0.2 
1232 74.0 60.1 18.4 0.5 8.1 0.7 
1241 78, 4 59.7 18.0 7.3 7.9 1.7 
1242 71, 2 57.5 19.0 1.6 3.1 0.8 
1261 70, 7 60.1 19.7 5.7 4.5 0.7 
1262 70, ,1 59.5 18.8 2.8 7.8 2.1 
1271 73, ,4 61.2 18.0 1.7 3.9 0.5 
1272 73, 0 58.9 18.9 3.8 3.8 0.5 
1281 74. 0 58.9 17.4 6.7 3.9 1.3 
1282 71, ,9 58.4 18.7 5.7 5.0 0.8 
1291 66. 2 59.8 16.9 0.5 6.7 2.1 
1292 66. ,9 60.1 18.0 3.0 7.2 0.5 
1301 72. 5 58.4 18.0 0.5 5.5 1.4 
1302 80. 0 59.4 17.1 2.5 5.9 0.2 
1321 65. 5 58.5 19.8 3.1 3.0 0.4 
1322 73.3 59.3 19.0 10.3 3.2 1.0 
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PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA M0I8T LODGED LODGED EARS 
Q/HA XlOOO % % % X 
2628 S2-36 -1 / H99KA619 1331 83 7 60.5 18.2 1. 5 10.1 2.7 
2628 S2-36 -2 / H99XA619 1332 72 3 60.4 18.6 1. 9 5.9 1.5 
2630 S2-38 -1 / H99XA619 1351 70 9 60.3 19.2 13. 7 12.0 1.2 
2630 S2-38 -2 / a99XA619 1352 74 2 59.8 19.4 3. 1 5.5 1.0 
2631 S2-39 -1 / a99XA619 1361 69 0 56.1 18.9 2. 4 4.3 1.1 
2631 S2-39 -2 / H99XA619 1362 68 3 58.1 18.3 6. 8 3.3 1.2 
2632 82-40 -1 / H99XA619 1371 71 8 58.4 19.2 4. 9 8.8 2.1 
2632 S2-40 -2 / a99XA619 1372 68 4 58.5 18.4 2. 5 3.1 0.6 
2633 S2-41 -1 / H99XA619 1381 77 9 60.2 17.5 3. 9 3.9 0.3 
2633 S2-41 -2 / H99XA619 1362 70 9 58.2 17.8 3. 1 5.0 1.5 
2634 S2-42 -3 / H99XA619 1391 72 3 60.0 17.4 6. 3 10.1 0.0 
2634 S2-42 -5 / H99XA619 1392 64 3 60.1 18.2 4 3 4.3 0.0 
2635 S2-43 -2 / H99XA619 1401 63 1 58.5 17.9 2 6 6.2 0.2 
2635 S2-43 -5 / H99XA619 1402 65 7 58.7 18.7 2 9 6.7 1.8 
2636 S2-44 -1 / H99XA619 1411 69 3 57.6 18.5 1 6 7.2 3.4 
2636 S2-44 -4 / HggxA6ig 1412 66 0 57.4 17.2 4 1 8.8 2.0 
2637 S2-45 -1 / H99XA619 1421 71 7 59.3 17.8 3 7 8.4 2.0 
2637 S2-45 -2 / H99XA619 1422 74 1 59.3 17.1 2 1 3.3 1.1 
2638 S2-46 -1 / H99XA619 1431 74 0 58.5 17.0 0 5 6.5 1.0 
2638 S2-46 -2 / H99XA619 1432 76 6 59.0 18.0 10.4 7.0 2.0 
2639 S2-47 -1 / H99XA619 1441 71 3 59.7 18.9 3 5 8.3 1.5 
2639 S2-47 -2 / H99XA619 1442 72 3 59.9 18.2 6.1 7.4 0.5 
2640 S2-48 -1 / H99XA619 1451 78 8 59.2 19.5 5 0 3.7 0.8 
2640 S2-48 -3 / a99XA619 1452 73 8 59.5 17.7 9 3 8.7 1.0 
2641 S2-49 -1 / H99XA619 1461 74 0 58.4 17.1 4 2 5.9 0.5 
2641 S2-49 -3 / H99XA519 1462 72 0 58.6 17.2 3 8 5.8 1.6 
2642 82-50 -1 / H99XA6ig 1471 71 8 59.5 17.7 6 4 10.9 2.0 
2642 82-50 -2 / H99XA619 1472 69.7 59.7 18.1 8. 8 13.0 1.5 
2643 82-51 -1 / H99XA619 1481 71 4 57.6 18.1 1. 4 7.4 0.8 
2643 82-51 -2 / BggXA619 1462 78 9 58.9 18.6 9.4 4.4 0.5 
2644 82-52 -1 / H99XA619 1491 70 6 59.7 19.1 1. 8 3.6 0.8 
2644 82-52 -2 / a99XA619 1492 71 8 58.8 18.1 8.8 6.0 0.7 
2645 S2-53 -1 / H99XA619 1501 69.1 58.6 18.5 3. 8 3.8 0.0 
2645 82-53 -2 / H99XA619 1502 70 6 58.7 18.7 11. 3 5.4 1.8 
2646 S2-54 -1 / H99XA619 1511 79 7 58.8 17.3 1. 0 4.9 1.5 
2646 82-54 -2 / a99XA619 1512 73 1 59.4 17.8 7. 7 14.7 2.0 
2647 S2-55 -2 / H99XA619 1521 64 4 57.9 17.8 0. 8 1.0 0.6 
2647 82-55 -3 / H99XA619 1522 68 5 60.1 17.9 3. 3 4.0 0.0 
2648 82-56 -1 / H99XA619 1531 66 7 56.3 17.3 17. 7 9,7 0.9 
2648 82-56 -2 / H99XA619 1532 57 6 56.7 17.3 9. 0 10.2 2.9 
2649 S2-57 -2 / H99XA619 1541 76 6 58.4 18.4 2. 1 7.6 2.3 
2649 82-57 -4 / H99XA619 1542 75 5 59.2 19.2 2. 5 11.2 2.6 
2650 82-58 -3 / H99XA619 1551 62 1 56.2 18.3 8. 7 7.2 0.3 
2650 82-58 -4 / H99XA619 1552 58 0 53.6 18.6 7. 5 12.4 1.3 
2651 82-59 -1 / H99XA619 1561 78 6 58.8 17.3 2. 4 4.0 1.0 
2651 82-59 -2 / H99XA619 1562 74 0 58.5 17.9 2. 8 6.4 0.8 
2700 82-108-1 / H99XA619 1571 78 4 58.6 18.6 10.5 6.3 0.5 
2700 82-108-2 / H99XA619 1572 67 9 56.4 17.6 5. 5 6.3 2.3 
2653 82-61 -1 / H99XA619 1581 69 2 58.6 19.0 0. 5 6.4 0.5 
2653 82-61 -2 / a99XA619 1582 66 2 60.7 18.6 3. 1 7.5 2.3 
2654 82-62 -1 / H99XA619 1591 77.0 59.6 18.9 5. 9 7.8 0.8 
2654 82-62 -2 / H99XA619 1592 72 0 59.8 19.9 1. 8 3.5 1.7 
2655 82-63 -1 / B99XA619 1601 67 2 59.3 16.9 25. 2 10.5 0.0 
2655 82-63 -2 / H99XA619 1602 68 7 58.9 19.2 16. 7 18.1 2.7 
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PLANTS ROOT 3TALK DROP 
PEDIGREE ENTRY YIELD PER HA M0I3T LODGED LODGED EARS 
Q/HA XIOOO X % % % 
2656 S2-64 -1 H99XA619 1611 74 4 60.0 18.2 2.9 8.7 1.0 
2656 S2-64 -2 H99XA619 1612 77 5 60.3 19.0 4.6 5.3 0.5 
2658 S2-66 -1 HggxA6ig 1631 70.0 59.9 19.5 5.8 4.4 2.2 
2658 S2-66 -3 H99XA619 1632 71.3 60.5 17.9 1.5 1.2 0.0 
2701 S2-10S -1 H99XA619 1641 71 2 59.0 18.8 8.4 5.6 0.8 
2701 S2-109 -2 H99XA619 1642 75 6 59.8 18.6 8.0 6.4 1.3 
2661 S2-69 -1 H99XA619 1661 70 9 59.8 18.8 1.2 5.1 1.0 
2661 S2-69 -2 H99XA619 1662 75 6 57.6 20.7 0.8 3.1 0.6 
2662 S2-70 -1 a99XA619 1671 64.1 59.0 18.7 5.2 5.0 0.3 
2662 S2-70 -2 HggxA6ig 1672 71 0 56.1 17.9 2.7 4*. 9 1.4 
2664 S2-72 -1 H99XA619 1691 67 8 57.1 17.7 8.0 6.2 0.8 
2664 S2-72 -2 H99XA619 1692 74 1 60.6 18.2 1.5 3.7 0.8 
2665 S2-73 -1 H99XA619 1701 71 6 59.0 18.3 0.8 7.5 0.8 
2665 S2-73 -2 H99XA619 1702 70 9 59.5 18.8 1.3 6.1 1.3 
2666 S2-74 -1 H99XA619 1711 74 3 58.8 18.0 1.1 3.6 0.5 
2666 S2-74 -2 H99XA619 1712 74 4 58.4 18.1 0.3 4.3 0.3 
2667 S2-75 -1 H99XA619 1721 73 0 59.6 19.2 5.9 7.3 1.2 
2667 S2-75 -2 a99XA619 1722 74 4 58.4 19.5 2.2 9.3 1.3 
2668 S2-76 -1 H99XA619 1731 70 0 59.4 18.3 0.3 3.0 1.0 
2668 52-76 -3 H99XA619 1732 71 2 59.7 18.6 0.8 5.5 1.6 
2669 S2-77 -1 H99XA619 1741 67 5 59.6 19.1 6.1 6.8 0.0 
2669 S2-77 -2 H99XA619 1742 73 7 59.7 18.8 1.8 6.5 0.5 
2671 S2-79 -1 H99XA619 1751 76 9 57.4 19.1 7.1 2.3 2.6 
2671 S2-79 -2 H99XA619 1752 79 3 60.1 19.5 9.6 3.5 0.7 
2672 S2-80 -2 H99XA619 1761 74 9 59.0 18.8 5.9 2.9 0.8 
2672 S2-80 -3 H99XA619 1762 80 5 58.9 18.2 2.5 3.9 0.7 
2673 S2-81 -1 H99XA619 1771 60 0 58.5 16.5 1.6 5.3 2.8 
2673 S2-81 -2 H99XA619 1772 68 0 58.9 18.2 1.3 6.0 0.2 
2675 S2-83 -2 B99XA6ig 1791 72 8 59.6 18.0 4.4 7.3 0.3 
2675 S2-83 -3 H99XA619 1792 73 2 59.7 17.7 1.7 5.3 0.2 
2676 S2-84 -1 B99XA619 1801 66 8 59.4 17.3 1.5 5.7 0.7 
2676 S2-84 -2 H9gXA619 1802 73 4 59.5 18.0 0.5 2.6 2.1 
2678 S2-86 -3 H99XA619 1821 73 7 58.3 18.6 6.3 5.4 1.3 
2678 S2-86 -4 HggXA619 1822 71 5 59.6 19.3 7.6 10.0 1.5 
2680 32-88 -1 H99XA619 1831 73 5 60.5 20.0 1.5 9.6 0.5 
2680 S2-88 -2 H99XA619 1832 64 1 59.3 20.4 9.6 9.3 0.5 
2683 S2-91 -1 H99XA619 1851 77 2 59.2 18.1 0.5 4.0 0.5 
2683 S2-91 -2 H99XA619 1852 75 6 58.1 17.7 4.7 12.0 0.5 
2684 52-92 -1 H99XA619 1861 71 9 58.9 18.6 1.3 2.8 0.8 
2684 52-92 -2 H99XA619 1862 64 8 57.9 18.2 7.5 9.5 1.4 
2685 52-93 -1 H99XA619 1871 81 .5 60.8 17.4 1.8 5.7 1.0 
2685 52-93 -2 H99XA619 1872 67 .0 59.7 17.6 3.1 4.0 1.6 
2687 32-95 -1 H99XA619 1891 79 .0 59.9 20.6 8.4 6.8 1.0 
2687 32-95 -3 a99XA619 1892 66 .5 59.7 19.2 1.2 3.2 2.0 
2688 32-96 -3 H99XA619 1901 72 .4 60.3 18.9 5.8 9.2 0.7 
2688 32-96 -4 H99XA619 1902 80 .1 58.8 19.7 4.7 6.6 0.0 
2689 32-97 -1 H99XA619 1911 64 .4 59.1 20.7 8.5 3.5 1.5 
2689 32-97 -2 H99XA619 1912 61 .8 58.6 20.5 1.3 3.1 1.5 
2690 52-98 -1 H99XA619 1921 66.4 57.2 19.5 5.9 5.5 2.2 
2690 32-98 -2 H99XA619 1922 71 3 55.9 19.3 11.5 4.5 0.5 
2691 32-99 -1 H99XA619 1931 73 6 58.6 20.0 3.7 9.7 1.8 
2691 52-99 -2 H99XA619 1932 72 2 56.6 18.9 4.0 2.8 0.3 
2692 52-100-1 H99XA619 1941 74 5 57.6 18.4 1.2 9.0 1.4 
2692 32-100-2 H99XA619 1942 70.2 59.1 19.7 2.5 6.6 1.3 
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PLANTS ROOT STALK DROP 
PEDIGREE ENXRÏ YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % Z Z 
2693 S2-101-1 / H99XA619 1951 66.0 58.2 19.7 15.8 9.2 1.9 
2693 S2-101-3 / B99XA619 1952 67.1 58.2 19.4 11.7 9.5 0.3 
2694 S2-102-2 / H99XA619 1961 68.0 60.0 18.8 8.0 7.8 0.5 
2694 S2-102-3 / H99XA619 1962 73.3 60.2 18.6 2.0 12.0 1.3 
2695 S2-103-1 / H99XA619 1971 70.6 60.1 18.3 3.9 5.3 1.0 
2695 S2-103-4 / H99XA619 1972 80.5 60.2 18.9 6.0 3.9 0.3 
2696 S2-104-1 H99XA619 1981 71.7 57.7 18 4 6.2 6.6 2.4 
2696 S2-104-2 H99XA619 1982 69.2 58.2 18 5 1.3 4.7 1.3 
2697 S2-105-1 H99XA619 1991 71.2 58.7 18 3 4.0 4.5 0.8 
2697 S2-105-2 H99XA619 1992 76.5 57.4 18 4 2.8 2.4 1.5 
2732 S2-1 -1 M017XMBS2040 2011 91.3 59.0 20 8 19.3 10.0 1.3 
2732 S2-1 -2 M017XMBS2040 2012 86.3 58.2 20 0 14.9 6.7 1.3 
2733 S2-2 -2 M017XMBS2040 2021 94.6 59.8 20 3 12.9 7 5 0.7 
2733 S2-2 -4 M017XMBS2040 2022 86.9 58.9 19 9 11.4 4 7 1.7 
2734 S2-3 -1 M017XMBS2040 2031 85.9 60.4 21 3 11.7 6 1 0.2 
2734 S2-3 -2 M017XMBS2040 2032 84.1 60.6 21 0 9.3 7 7 1.2 
2735 S2-4 -1 M017XMBS2040 2041 83.8 58.3 20 9 17.3 5 1 3.3 
2735 S2-4 -2 M017XMBS2040 2042 75.9 59.6 20 1 17.5 9 6 0.8 
2736 S2-5 -1 M017XMBS2040 2051 81.0 59.9 20 3 7 2 8 7 1.0 
2736 S2-5 -4 M017XMBS2040 2052 78.3 60.7 19 0 14 7 10 8 2.2 
2737 S2-6 -1 M017XMBS2040 2061 82.1 60.3 21 2 7 9 2 5 4.7 
2737 S2-6 -2 M017XMBS2040 2062 84.7 60.1 21 1 22 6 3 8 4.5 
2738 S2-7 -1 M017XMBS2040 2071 97.3 59.7 21 3 11 1 4 8 0.0 
2738 S2-7 -2 M017XMBS2040 2072 93.8 59.0 22 3 8 1 6 1 0.7 
2739 S2-8 -1 M017XMBS2040 2081 92 1 60.1 19 7 7.5 4.6 1.8 
2739 S2-8 -2 M017XMBS2040 2082 89 6 61.0 20 4 6.8 5.6 2.4 
2740 S2-9 -1 M017XMBS2040 2091 89.7 58.9 21 5 13.1 11.3 1.5 
2740 S2-9 -2 M017XMBS2040 2092 92 4 59.6 21 8 14.1 5.6 1.0 
2741 S2-10 -1 M017XMBS2040 2101 85.7 59.6 20 8 9.6 5.6 2.6 
2741 S2-10 -2 M017XMBS2040 2102 87 7 59.5 21 3 9.0 5.8 3.3 
2742 S2-11 -2 M017XMBS2040 2111 90 8 59.6 20 3 7.7 6.2 2.9 
2742 S2-11 -3 M017XMBS2040 2112 86 2 58.6 19 7 12.4 4.6 3.3 
2846 S2-115 -2 M017XMBS2040 2121 83 1 60.7 20 5 10.5 5.4 3.4 
2846 S2-115 -5 M017XMBS2040 2122 78 5 59.4 19 2 10.0 5.9 2.2 
2745 S2-14 -1 M017XMBS2040 2141 90 8 59.7 20 9 13.3 4.0 1.3 
2745 S2-14 -2 M017XMBS2040 2142 78.9 59.7 20 1 8.3 8.9 0.3 
2747 S2-16 -1 M017XMBS2040 2161 91 2 59.7 19 8 17.1 6.1 2.8 
2747 S2-16 -2 M017XMBS2040 2162 89 1 58.9 20 0 5.1 6.6 0.5 
2748 S2-17 -4 M017XMBS2040 2171 87 5 59.4 22 1 10.8 4.0 2.3 
2748 S2-17 -5 M017XMBS2040 2172 92 5 59.9 21 6 12.4 5.3 0.3 
2749 S2-18 -1 M017XMBS2040 2181 79 9 59.6 21 0 22.9 3.9 2.8 
2749 S2-18 -2 M017XMBS2040 2182 89 6 59.8 20 8 14.5 9.2 2.5 
2751 S2-20 -1 M017XMBS2040 2201 82 0 59.4 20 6 18.0 20.2 1.6 
2751 S2-20 -2 M017XMBS2040 2202 85 6 59.4 18.6 2.2 4.3 0.5 
2752 S2-21 -1 M017XMBS2040 2211 83 4 59.5 21 1 20.2 6.6 0.2 
2752 S2-21 -2 M017XMBS2040 2212 90 8 59.7 20 1 21.0 5.6 0.8 
2753 S2-22 -1 M017XMBS2040 2221 87 4 60.4 19 7 12.2 4,7 2.0 
2753 S2-22 -2 M017XMBS2040 2222 78 6 59.1 20 8 7.2 5.2 2.5 
2754 S2-23 -1 M017XMBS2040 2231 85 0 60.1 20.6 20.3 7.2 1.5 
2754 S2-23 -2 M017XMBS2040 2232 78 3 60.2 21 1 20.8 9.3 1.5 
2756 S2-25 -1 M017XMBS2040 2241 81 3 60.4 19 8 20.2 5.2 2.7 
2756 S2-25 -2 M017XMBS2040 2242 75 3 59.1 18.7 9.6 8.2 2.7 
2847 S2-116 -1 M017XMBS2040 2261 77 8 58.4 21 0 18.1 6.1 1.9 
2847 S2-116 -3 M017XMBS2040 2262 77 5 60.4 22 2 27.1 7.5 3.5 
229 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % % % 
2760 S2-29 -1 / M017XMBSZ040 2271 85.0 60.8 20.6 22.0 4.2 3.0 
2760 S2-29 -2 / M017XMBS2040 2272 81.9 60.5 20.6 28.8 3.7 1.5 
2761 S2-30 -1 / M017XMBS2040 2281 78.7 60.3 19.3 12.8 7.5 1.0 
2761 S2-30 -2 / M017XMBS2040 2282 84.3 58.5 19.7 9.2 6.2 1.0 
2763 S2-32 -1 / M017XMBS2040 2291 73.2 58.2 20.9 20.4 9.6 0.8 
2763 S2-32 -2 / M017XMBS2040 2292 80.0 57.8 20.7 20.4 5.0 2.3 
2764 S2-33 -1 / M017XMBS2040 2301 84.0 60.0 19.8 14.0 5.0 1.0 
2764 S2-33 -2 / M017XMBS2040 2302 84.7 59.7 20.3 17.5 3.5 1.9 
2765 S2-34 -1 / M017XMBS2040 2311 86.4 60.5 21.0 1.8 4.7 2.2 
2765 S2-34 -2 / M017XMBS2040 2312 88.3 59.5 19.7 7.1 3.7 2.4 
2766 S2-35 -1 / M017XMBS2040 2321 82.3 60.8 21.2 25.2 6.1 0.5 
2766 S2-35 -4 / M017XMBS2040 2322 88.0 59.8 21.6 15.8 8.3 0.7 
2767 S2-36 -1 / M017XMBS2040 2331 73.2 58.2 21.3 9.0 9.2 4.2 
2767 S2-36 -2 / M017XMBS2040 2332 88.5 58.8 20.9 3.5 5.2 1.1 
2768 S2-37 -2 / M017XMBS2040 2341 82.8 60.4 19.2 12.3 7.6 1.3 
2768 S2-37 -3 / M017XMBS2040 2342 78.6 60.0 19.9 12.6 8.1 1.2 
2769 S2-38 -1 / M017XMBS2040 2351 80.3 59.6 21.5 16.8 7.1 3.5 
2769 32-38 -3 / M017XMB32040 2352 87.0 60.4 22.8 13.0 6.8 2.0 
2770 S2-39 -1 / M017XMBS2040 2361 76.6 61.3 20.4 14.3 4.9 2.0 
2770 S2-39 -2 / M017XMBS2040 2362 78.6 59.6 19.8 9.3 6.5 3.1 
2772 S2-41 -1 / M017XMBS2040 2371 76.9 60.0 21.6 20.2 6.3 0.8 
2772 S2-41 -4 / M017XMBS2040 2372 86.7 60.3 20.3 17.2 7.6 1.7 
2773 S2-42 -2 / M017XMBS2040 2381 82.0 59.6 19.4 20.7 4.3 2.2 
2773 S2-42 -3 / M017XMES2040 2382 81.3 59.0 20.1 17.7 6.1 1.0 
2774 S2-43 -1 / M017XMBS2040 2391 86.2 59.8 19.4 19.0 4.1 1.0 
2774 32-43 -3 / M017XMBS2040 2392 82.9 59.7 21.6 29.3 6.9 1.0 
2775 S2-44 -1 / M017XMBS2040 2401 85.1 60.1 20.9 24.4 7.7 3.0 
2775 S2-44 -3 / M017XMBS2040 2402 82.4 59.4 20.0 13.2 8.3 3.5 
2777 S2-46 -1 / M017XMBS2040 2421 84.8 59.1 20.8 11.5 4.6 1.3 
2777 32-46 -3 / M017XMB32040 2422 83.7 58.9 20.4 14.8 3.5 1.7 
2779 32-48 -2 M017XMBS2040 2431 81.9 59.0 18.1 8.5 5.4 2 3 
2779 S2-48 -3 M017XMB32040 2432 83.5 58.9 20.4 11.5 3.6 2 9 
2780 32-49 -2 M017XMBS2040 2441 79.2 58.4 20.2 18.3 6.1 1 3 
2780 S2-49 -4 M017XMBS2040 2442 81.7 60.5 20.5 15.8 8.7 1 4 
2781 32-50 -1 M017XMBS2040 2451 77.7 58.9 20.2 11.4 10.0 1 5 
2781 32-50 -2 M017XMBS2040 2452 82.0 57.9 19.8 8.6 9.6 1. 6 
2784 S2-53 -1 M017XMB32040 2471 84.3 60.1 19.4 13.2 5.0 0 5 
2784 32-53 -2 M017XMBS2040 2472 84.3 57.8 19.3 8.5 8.1 2. 7 
2785 S2-54 -1 M017XMBS2040 2481 83.8 60.8 20.3 26.4 2.8 1 4 
2785 32-54 -3 M017XMBS2040 2482 79.0 59.5 20.5 17.1 7.5 0 7 
2786 32-55 -1 M017XMBS2040 2491 85.3 57.6 19.9 8.8 4.7 1 9 
2786 32-55 -2 M017XMBS2040 2492 81.8 57.7 19.4 14.2 5.8 0 8 
2787 32-56 -1 M017XMB32040 2501 81.2 58.5 20.4 10.8 10.2 1. 3 
2787 S2-56 -2 M017XMBS2040 2502 83.5 57.3 20.1 12.2 5.8 1 0 
2788 32-57 -2 M017XMB32040 2511 79.0 58.7 19.9 17.2 6.5 2. 0 
2788 32-57 -3 M017XMBS2040 2512 78.5 58.3 20.6 14.5 7.6 1 5 
2790 32-59 -1 M017XMB32040 2521 86.8 58.6 20.5 15.0 5.1 1 0 
2790 S2-59 -2 M017XMBS2040 2522 79.8 58.1 20.1 17.4 7.0 3 1 
2792 32-61 -1 M017XMBS2040 2531 77.3 58.1 19.5 9.3 4.8 1 6 
2792 32-61 -2 M017XMBS2040 2532 79.6 59.6 18.9 11.1 10.5 3 8 
2794 32-63 -1 M017XMBS2040 2541 81.5 60.0 19.6 13.0 8.5 1 8 
2794 32-63 -2 M017XMB32040 2542 87.9 57.6 19.9 12.7 6.7 1 0 
2795 32-64 -1 M017XMBS2040 2551 81.4 59.1 20.5 14.6 6.2 1 0 
2795 32-64 -2 M017XMB32040 2552 83.7 59.9 19.7 8.7 8.2 1 0 
230 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % % Z 
2796 S2-65 -2 M017XMBS2040 2561 79 0 58 9 20.2 16.1 5.8 2.2 
2796 S2-65 -3 M017XMBS2040 2562 80 0 58 9 20.5 20.6 7.2 5.4 
2798 S2-67 -1 M017XMBS2040 2581 83 2 59 0 19.9 19.5 6.4 1.3 
2798 S2-67 -2 M017XMBS2040 2582 85 5 60.4 20.5 13.0 4.9 0.5 
2799 S2-68 -2 M017XMBS2040 2591 77 2 59 0 20.7 26.6 9.2 0.8 
2799 S2-68 -3 M017XMBS2040 2592 86 7 58 7 20.4 20.3 10.9 0.0 
2800 S2-69 -1 M017XMBS2040 2601 80 8 59 5 2P.2 10.6 6.8 1.2 
2800 S2-69 -3 M017XMBS2040 2602 90 7 57.7 20.4 8.6 6.6 1.6 
2801 S2-70 -1 M017XMBS2040 2611 83 1 58 8 21.5 15.1 2.5 1.5 
2801 S2-70 -2 M017XMBS2040 2612 83.7 60 0 21.0 30.9 3.7 1.8 
2803 S2-72 -1 M017XMBS2040 2631 87 4 59 0 21.2 13.2 4.7 1.5 
2803 S2-72 -3 M017XMBS2040 2632 87 1 58 5 21.6 18.5 5.5 1.2 
2808 S2-77 -1 M017XMBS2040 2661 78 9 60.0 19.8 19.8 6.0 1.5 
2808 S2-77 -4 M017XMB82040 2662 94 4 60 0 19.8 27.5 7.4 0.5 
2811 S2-80 -1 M017XMBS2040 2681 84 8 58 9 19.7 6.8 6.3 4.2 
2811 S2-80 -2 M017XMBS2040 2682 81 5 60 5 20.0 5.0 4.2 4.5 
2813 S2-82 -1 M017XMBS2040 2701 76 9 60 0 20.6 8.9 4.9 2.7 
2813 82-82 -2 M017XMBS2040 2702 80 6 59 2 20.5 13.2 3.6 4.0 
2815 82-84 -1 M017XMBS2040 2711 72 0 58 9 21.3 25.2 5.0 0.5 
2815 82-84 -3 M017XMBS2040 2712 81 1 58 8 21.0 14.0 5.6 1.3 
2816 82-85 -1 M017XMBS2040 2721 81 8 58 2 19.7 12.5 7.1 1.8 
2816 82-85 -2 M017XMBS2040 2722 83 0 58 5 20.0 14.7 6.2 1.7 
2817 82-86 -1 M017XMBS2040 2731 82 3 59 4 20.4 3.7 9.9 2.1 
2817 82-86 -3 M017XMBS2040 2732 85.8 59 5 20.0 14.5 7.4 0.5 
2819 82-88 -1 M017XMBS2040 2741 85 3 59 3 19.5 9.0 6.4 0.5 
2819 82-88 -2 M017XMBS2040 2742 83.6 59 7 19.4 9.2 6.3 1.3 
2820 82-89 -1 M017XMBS2040 2751 88.1 59 0 20.8 15.6 10.0 1.6 
2820 82-89 -3 M017XMBS2040 2752 83 6 60 1 20.6 19.5 7.3 1.3 
2821 82-90 -1 M017XMBS2040 2761 77 4 59 2 20.2 16.4 8.1 1.3 
2821 82-90 -2 M017XMBS2040 2762 81 3 60.1 20.0 8.3 4.2 3.4 
2822 82-91 -1 M017XMBS2040 2771 77 1 60.2 22.0 17.5 4.7 1.5 
2822 82-91 -2 M017XMBS2040 2772 91 0 59.6 22.0 14.2 5.6 2.6 
2824 82-93 -1 M017XMBS2040 2791 75 6 58 6 21.2 18.9 2.2 0.7 
2824 82-93 -2 M017XHBS2040 2792 79 4 59.5 20.0 11.4 6.4 2.1 
2825 82-94 -2 M017XMB82040 2801 83 6 60 1 20.6 22.7 6.9 2.2 
2825 82-94 -3 M017XMBS2040 2802 79 6 59 5 20.3 9.8 5.3 2.2 
2826 82-95 -1 M017XMB82040 2811 87 .1 60 0 20.3 9.0 5.7 2.9 
2826 82-95 -2 M017XMBS2040 2812 78 .2 59 3 20.4 3.8 8.2 1.8 
2827 82-96 -1 M017XMBS2040 2821 82 .2 59 1 19.9 9.6 7.5 1.0 
2827 82-96 -4 M017XMB82040 2822 86 .6 59 6 20.3 4.1 9.6 3.4 
2848 82-117 -1 M017XMB82040 2831 87.7 59 7 20.5 15.1 4.6 1.0 
2848 82-117 -5 M017XMBS2040 2832 78.2 58 8 20.2 20.4 6.0 1.2 
2849 82-118 -1 M017XMBS2040 2841 77 .1 59 .6 19.3 18.0 4.8 1.1 
2849 82-118 -2 M017XMBS2040 2842 82 .5 58 .6 19.5 16.1 6.3 0.0 
2832 82-101 -2 M017XMBS2040 2871 77 .0 58.4 21.3 17.6 4.3 0.3 
2832 82-101 -3 M017XMBS2040 2872 83 .8 57 8 21.5 18.5 6.9 1.9 
2833 82-102 -1 M017XMBS2040 2881 83 .7 59 9 20.1 11.7 4.0 2.0 
2833 82-102 -2 M017XMBS2040 2882 82 7 58 6 19.3 10.9 4.2 1.3 
2834 82-103 -1 M017XMB82040 2891 81 .4 59 5 20.5 12.8 3.7 3.0 
2834 82-103 -2 M017XMBS2040 2892 87 0 59 6 21.6 12.9 5.4 2.4 
2837 82-106 -1 M017XMBS2040 2921 80 4 59 1 21.0 16.3 4.5 1.0 
2837 82-106 -2 M017XMB82040 2922 78.0 59 2 20.8 12.4 6.9 0.5 
2839 82-108 -1 M017XMBS2040 2941 84 9 59 7 20.0 12.7 4.7 0.3 
2839 82-108 -3 M017XMBS2040 2942 77 5 57.6 19.8 7.2 6.3 3.8 
231 
PLANTS ROOT STALK DROP 
PEDIGREE ENTRY YIELD PER HA MOIST LODGED LODGED EARS 
Q/HA XIOOO % % % % 
2840 S2-109-1 / M017XMBS2040 2951 78.2 59.3 21.6 12.9 2.3 0.5 
2840 S2-109-2 / M017XMBS2040 2952 82.1 58.2 22.2 19.8 7.0 0.0 
2842 S2-111-1 / M017XMBS2040 2971 77.9 59.7 20.3 24.7 7.7 1.2 
2842 S2-H1-2 / M017XMBS2040 2972 80.0 59.4 21.4 19.9 4.0 1.3 
2843 S2-112-1 / M017XMBS2040 2981 78.4 59.0 21.3 16.0 6.2 0.5 
2843 S2-H2-2 / M017XMBS2040 2982 84.1 58.6 21.0 13.4 7.6 2.8 
2844 S2-H3-1 / M017XMBS2040 2991 81.3 59.4 2.1.5 5.0 5.2 2.5 
2844 S2-113-3 / M017XMBS2040 2992 79.6 58.7 19.9 13.0 3.5 1.0 
EXPERIMENT ' MEAN 77.5 59.2 19.4 9.2 6.4 1.4 
